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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 
16th. SESSION (LONDON, 1954). 
QUESTION a 
Modernisation of station buildings and methods 
employed in financing modernisation projects. 


Standardisation of unit construction applied to 
railway buildings. 
REPORT 


(Austria, Belgium and Colony, Bulgaria, Czechoslovakia, France and French Union, 
Greece, Hungary, Italy, Luxemburg, Netherlands, Portugal and Colonies, 
Rumania, Spain, Switzerland, Syria, Turkey and Yugoslavia), 


Germany, 


by José Curepas Bocario, 


Ingénieur en Chef de la Division du Matériel de la Direction Générale des Transports Terrestres de l’Etat Portugais. 


FOREWORD. 

The questionnaire on which this report 
is based was sent Administrations; 
37 replies were received, but only 15 who 
replied to the whole of the questionnaire 
or part of it, gave any useful or interesting 
information. 

Amongst this group of 15 Railways, com- 
plete or detailed replies were received from 
the following Administrations : 

GERMANY: German Federal 
DB: 

BELGIUM & COLONY : Belgian National 
Railways Company: S.N.C.B. 

SPAIN : Spanish National Railways: R.E. 
N.F.E. 

FRANCE: French National 
Company: S.N.C.F. 

GREECE: Greek Railways: C.F.E.H. 


to 66 


Railways : 


Railways 


FS. 


Railways : 


ITALY : Italian State Railways: 

HOLLAND: Netherlands 

PORTUGAL & COLONIES: 
Railways Company: C.P. 

SWITZERLAND : 
ways: C.F Es 

The following Administrations did not 
reply completely to the questionnaire or 
merely supplied simple information : 

AUSTRIA : Railways : 
(aM ens? 

FRANCE & FRENCH UNION: 
Light Railways: C.G.F.L. 

GAFSA Railway: C.F.G. 
Railways: C.F.T. 

ITALY : North of Milan Railway: F.N.M. 

LUXEMBURG : National 
Railways Company : 


N.S. 


Portuguese 


Swiss Federal Rail- 


Austrian Federal 


French 


Tunisian 


Luxemburg 
NOC Lake, 
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The Bernese Alps Railway asked us to 
refer to the replies received from the Swiss 
Federal Railways which they consider apply 
equally to their system where operating 
conditions are identical. 


A. — Modernisation of station buildings 
and methods employed in financing mo- 
dernisation projects. 


1. — Are proposals for modernisation of 
station buildings accompanied by 
financial and statistical details show- 
ing the anticipated traffic and net 
revenue from the proposals ? 


The following Administrations : D.B., 
O.. Be Bast Rsk NF Tep eS, NeCe iy SCR TS, 
C.F.E.H., and C.F.F. replied on similar 
lines, stating that the proposals to modern- 
ise stations are generally accompanied by 
financial and statistical studies to enable 
their cost to be compared with the econo- 
mic advantages resulting from their achieve- 
ment. 


The Austrian Federal Railways (O.B.B.) 
stated in their reply that station buildings 
are generally divided into : 

a) buildings used for the ‘Traffic Depart- 
ment; 


b) buildings used for the auxiliary ser- 
vices, intended for the convenience of pas- 
sengers. 

The estimate of the amount of space 
needed by the Traffic Department (a@) is 
based on. statistical studies of the number 
of trains, number of tickets sold, ete.; the 
net revenue is not taken into considera- 
tion. 

The estimate for the auxiliary installa- 
tions (b) is based on a detailed study of 
the revenue expected from the traffic. 

The Tunisian Railways replied that the 
modernisation of the stations on its system 
was achieved with their reconstruction 
after the war, but should such modernisa- 
tion become necessary for traffic reasons, it 
would be accompanied by and 
statistical studies, 


financial 
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The S.N.C.B., F.S., North of Milan, 
Luxemburg, Netherlands and Portuguese 
Railways replied in the negative to this 
question, considering that in general there 
was no need for such studies. 

The S.N.C.B. told us that in most cases, 
modernisation of the stations on their sys- 
tem is necessary not on account of the traf- 
fic, but to facilitate and improve the pas- 
senger services, 

Financial and statistical studies are there- 
fore not required unless it is a question of 
completely new buildings. 

The F.S. state that as they are a State 
undertaking, the modernisation of the sta- 
tions is not tied down with financial plans 
but only concerned with the higher receipts 
obtainable from carrying out such work. 

The principles commonly followed from 
this point of view whilst leaving aside con- 
siderations of a strictly economic character. 
are as follows : 

a) importance of the locality where the 
station is built from the tourist, historical. 
artistic, industrial and commercial points 
of view: 

b) numerical importance of the passen- 
ger and goods services: 

c) condition of the existing installations. 

On the Gajsa Railway modernisation pro- 
posals are sometimes accompanied — by 
financial and statistical studies, but there 
is not much work of this kind to be done. 


2. — Is capital expenditure on modernisa- 
tion of station buildings related 
exclusively or mainly to the net reve- 
nue from traffic originating and/or 
terminating at such station ? . 


Most of the Administrations replied that 
the capital cost of modernising their. sta- 
tions does not depend exclusively or 
chiefly on the net revenue from the traffic 
of these stations. The following Adminis- 
trations replied in this way : D.B., O.B.B., 
DWV Gib Odile Gata Railway, F.S., 
Luxemburg and Netherlands Railways, and 
Portuguese Railways. 
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The Austrian Federal Railways stated 
that the costs in question depend primarily 
upon the operating requirements. . 

The S.N.C.B. replied: « No, not exclus- 
ively, for the reasons given under 1; but 
naturally more will be done to modernise 
the large stations than station with less 
traffic. > 

The S.N.C.F. states that the modernisa- 
tion of stations is not necessarily directly 
linked to the receipts relating to the traffic 
coming from or at destination of the sta- 
tions. 


The F.S. do not make the cost of mo- 
dernising stations depend exclusively or 
principally on the net revenue which can 
be expected from them, and only take into 
account indirectly the financial benefits to 
be expected for the Administration from 
carrying out modernisations and improve- 
ments. 


The Luxemburg and Portuguese Rail- 
ways replied in the negative, without giving 
any details. ; : 

The Gafsa and Netherlands Railways also 
replied in the negative, but the first of 
these Administrations is of the opinion that 
the said costs depend above all on the 
operating economies to be expected as a 
result of modernisation, and the second that 
they depend, in general, on the importance 
of the traffic as a whole (including traffic 
in transit). 

The Greek and Tunisian Railways re- 
plied in the affirmative, the former being 
of the opinion that the costs in question 
should chiefly depend on the revenue from 
local traffic. 

The G.F.F. and North of Milan Railways 
eave identical replies, stating that the said 
costs depend to some extent on the revenue 
from traffic to or from the modernised sta- 
ions. 


af 


a) Is it the practice to take into con- 
sideration earnings in the form of 
rents and/or percentages of profits 
— from ancillary services, such 
as i— 
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shops and kiosks; 

restaurants and hotels; 

cloakrooms and hairdressing esta- 
blishments; 

day hostels; 

show cases 
vertising. 


and commercial ad- 


b) Do tenants make direct contribu- 
tions to the capital cost or indirect 
contributions through the rent 
charged or the percentages of pro- 
fit retained ? 


Part a). — The following Administra- 
tions replied in the affirmative : S.N.C.B., 
R.E.N.F.E., North of Milan and the French 
Light Railways (C.G.F.L.). 

The R.E.N.F.E. limits its affirmative to 
important stations and the French Light 
Railways (C.G.F.L.) to kiosks and com- 
mercial advertising. 

The Greek Railways, though they did not 
reply to this part of the question, must be 
included in this group in view of their 
reply to points 1 and 2 above. 

The following Administrations replied in 
the negative to this part of question 3 
Luxemburg, Netherlands, Portuguese and 
Swiss Federal Railways. 

In addition, the C.F.F. point out in their 
reply that the profits from the auxiliary 
services are not kept apart. The rents and 
the percentage of the gross receipts are 
included in the general accounts of the 
CFF, but they are taken into account in 
calculating the profitability of the invest- 
ments in question. 

On the Gafsa and Tunisian Railways the 
receipts from these auxiliary services are 


negligible. “They are not taken into ac- 
count in the financial ‘investigations in 


question. 

The S.N.C.F. and F.S. did not give any 
precise answers to this part of the question- 
naire, It appears from their replies to ques- 
tions | and 2, that these Administrations do 
not make it a practice to take the profits 
from the auxiliary services into account for 
this purpose. 


938/10 


The (.B.B. and D.B. did not supply any 
information relative to this part of the 
question. 

Part b). — On the R.E.N.F.E., Greek and 
Moroccan Railways the lessees make an 
indirect contribution to the capital costs by 
their renis. 


On the F.S., the concession-holders of 
auxiliary services also make an indirect con- 
tribution to the improvements to the build- 
ings in the form of a suitable increase in 
their rents. In some cases, the Administra- 
tion may carry out work at the expense of 
the actual concession-holder, who gets back 
his capital in the form of reduced rents 
over a certain number of years. 


A similar form of direct contribution is 
used by the German Railways (D.B.). The 
concession-holders of the auxiliary services 
pay a rent. Formerly, they had to stand 
the cost of reconstruction or modernisation 
of the buildings in question as far as pos- 
sible, by placing credits at the disposal of 
the Administration for this purpose, re- 
payable by total or part refunds of a certain 
number of rentals. 


The respective interest is either wholly or 
in part borne by the lessee. The present 
tendency is gradually to do away with this 
contribution from ‘the concession-holder: 
the Administration endeavouring to find 
the capital required for modernisation or 
reconstruction. itself. 

On the N.S., in 


some cases, the lessees 
make a direct contribution to the capital 
costs, but the general rule is for them to 
pay a rent or some percentage of their 


receipts. 

On the 0.B.B. and C.F.F., the lessees pay 
an indirect contribution to the capital costs 
in the form of a percentage of their 
receipts, but on the Austrian Railways, they 
also make a direct contribution by supply- 
ing the necessary equipment (for example, 
tables, chairs, ete.) . 

On the S.N.C.B., the lessees of the auxi- 
lary services pay a rent, and the cost of 
interior decorations and arrangements are 
in principle at their charge. 
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In the case of buffets and bars, a percent- 
age of the receipts’ may be set aside for the 
improvement of the premises. 

On the S.N.C.F. the cost of fitting out 
display windows, kiosks and shops is usually 
borne by the lessees. 


The concession-holders of buffets and 
hotels pay a rent proportional to the 
receipts. In principle, the cost of fitting 


out the building is borne by the S.N.C-F., 
whilst the cost of the moveable equipment 
is borne by the concession-holder. 

Exceptionally in a few particular cases 
the lessees of buffets have shared in the 
cost of modernising them. 

The Portuguese Railways replied in the 
negative to this part of question 3. 

The Gafsa Railway have had lessees share 
in the capital costs as far as possible (direct 
contributions). 

On the Luxemburg Railways the costs are 
borne by the lessee. 


4. — In assessing the anticipated net reve- 
nue from the reconstruction is the 
additional equated annual mainten- 
ance and renewal liability assessed 
On <== : 

a) a uniform percentage basis applied 
to the capital expenditure on the 
modernisation of the station and 
to the cost of replacing the dis- 
placed assets respectively, or 

b) are differential percentages  ap- 
plied in order to reflect the dif- 


ferent forms of construction and 
expectation of life? 

The replies received from the D.B., 

S.N.C.F., Gafsa, North of Milan and Por- 


tuguese Railways were negative; they do not 
make any calc ulations of the kind covered 
by this question. 
The Greek Railways apply formula a). 
The N.S. and C.F.F. use differential per- 
centages according to b). 


The 0.B.B. apply the differential percen- 
tages b) for brickbuilt buildings, interior 
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decoration and fittings but only in the case 
of the auxiliary services. 

The R.E.N.F.E. has used both formula @) 
and formula b). 


The reply received from the S.N.C.B. and 
F.S. was not sufficiently precise to enable us 
to affirm that these Administrations apply 
formula a) or D) in certain cases. 

The S.N.C.B. reported that owing to the 
lack of sufficiently precise data and in order 
to simplify matters, the maintenance and 
renewal costs are taken as a percentage of 
the cost of reconstruction, although it is 
obvious that certain more exposed portions 
will require higher maintenance and _ re- 
newal costs. ; 

The F.S. replied on similar lines, but the 
percentage varies according to the type of 
building, the intrinsic nature of the ma- 
terials used, the use for which the buildings 
are intended and the date at which they 
were erected. 


The other Administrations did not sup- 
ply any information. 


5. — What steps are taken, in the planning 
stage of a reconstruction project, to 
ensure that administrative economies 
arising from improved methods of 
working, mechanisation, etc. are con- 
sidered with a view to achieving eco- 
nomies in building ? 


The Administrations consulted gave the 
following information 

Deutsche Bundesbahn. — In order to 
make sure that improved working methods 
will be adopted for the proposed work, cer- 
tain regulations and standards have been 
laid down in order to obtain the most suit- 
able layouts, enabling economies in con- 
struction to be obtained whilst respecting 
modern methods of working (mechanisa- 
tion, etc.). These regulations and stan- 
dards will be progressively added to. 

The 0.B.B., S.N.C.B., Greek, Portuguese 
and F.S. Railways gave replies which may 
be considered identical in essence. 

On these Administrations, it is reported 
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that the intervention and collaboration ol 
the different departments whilst the pro- 
posals are being drawn up and even whilst 
the work is being carried out gives an assur- 
ance that the buildings will meet the ulte- 
rior requirements of all departments and 
that economies will be obtained by improv- 
ed working methods, both as regards the 
building and future operating costs. 

The S.N.C.F. point out that during the 
elaboration of the proposals, care is taken 
to design buildings which will make operat- 
ing economies possible by enabling the 
working methods to be improved (mechan- 
isation, regrouping of the departments for 
example) as well as making savings during 
the actual building. 

On the N.S., whilst the scheme is being 
prepared, account is taken of modern me- 
thods of working, the possibilities of 
mechanisation, etc., in order to make every 
possible economy. 

On the C.F.F. rational organisation is 
taken into account when siting the build- 
ings and places of work. 

On the R.E.N.F.E., all necessary steps are 
taken to make sure the economies allowed 
for in the preliminary reconstruction studies 
are actually obtained. 

The Gafsa Railway makes as detailed as 
possible a plan of reconstruction in order 
to obtain every possible economy when the 
building starts. 

The other Administrations did not sup- 
ply any useful information. 


6. — How is provision made for the long- 
term capital expenditure involved in 
the reconstruction in stages, and over 
many years of very large stations ? 


The following Administrations replied as 
follows 

D.B. — At the present time there are no 
long term investments in Germany. 

Owing to the difficulty of obtaining cre- 
dit, reconstruction work has to be carried 
out in phases, spread over several years, 
and carried out in such a way that the 
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buildings completed with the funds avail- 


able can be used as soon as they are 
finished. 
F.S. — The same methods as formerly are 


still followed in the case of important work 
involving considerable capital expenditure 
which the Administration cannot afford in 
a lump sum. The work is divided up into 
several phases as on the Deutsche Bundes- 
bahn. 


In selecting what work shall be done in 
each successive phase, priority is given as 
far as possible to that which directly affects 
the operating: in addition care is taken as 
far as possible to avoid building installa- 
tions having a temporary character on 
account of this splitting up of the work 
into stages. 

It appears from this reply, that the cost 
of building is included in the normal an- 
nual budget. 


OLB BONES. Gnd. CLR, == lh he cOstror 
buildings which have to be spread over 
several years have to be met out of the 
budget for each year. 


S.N.C.B. — The reconstruction of impor- 
tant stations affects several budgets. Recon- 
struction actually speaking, if due to war 
damage, is financed by the State: if neces- 
sitated by the age of the buildings, is a 
renewal cost charged up to the operating 
receipts. ‘The same applies in the case of 
small alterations and improvements. New 
work involving extensions or considerable 
increase in value is taken as a capital charge 
to be covered by a loan. * 


S.N.C.F. — In the case of capital work 
of some importance, 20 °% of the cost. is 
borne by the Company and charged to the 
operating costs. As regards the balance, 
the S.N.C.F. makes use either of a loan from 
the ee (modernisation and equipment 
funds) or long term loans authorised and 
URS by the State from private 
investors or the banks. 

To date no 
called upon for 


been 
which 


outside capital has 
work on stations 
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moreover is generally carried out in phases 
which are relatively quickly completed and 
usable as soon as finished. 


R.E.N.F.E. — Reconstruction work is 
carried out in agreement with the measures 
laid down in the General Reconstruction 
Plan. 


The other 
ply any useful information, or 
case did not arise. 


Administrations did not sup- 
stated the 


7. — What formulae are used in the alloc- 
ation of expenditure on modernisa- 
tion between capital and revenue 
accounts ? 


“bhe sD. B., 265,,. i. Pe 
ways gave similar replies. 


and Gafsa Rail- 


Costs relating to new installations, in- 
cluding the replacement of complete instal- 
lations, and increasing the capacity of exist- 
ing installations are charged to the capital 
account. Modernisation costs which also 
include maintenance or renewal work are 
charged to the operating account when such 
work does not constitute a real improve- 
ment, an increase in potential or an in- 
crease in the capacity of the installations. 


On the N.S., modernisation costs are 
generally charged to the capital account. 
On the Tunisian Railways special credits 
are always allowed for this type of work. 


On the S.N.C.B., the costs involved in 
modernisation work are divided up amongst 
the different accounts, according to the 
principles reported under question 6. 


On the S.N.C.F., modernisation costs up 
to 5 millions frances are charged to the 
operating account. Larger sums are charged 
to the capital account, with a deduction: of 
the portion found by the company itself, as 
stated in Question A-6, 


The R.E.N.F.E. and Portuguese Railways 
have not made use of any particular for- 
mula, and the Austrian Railways do not 


divide up the costs between capital and 
oper rating accounts. 
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8. — To what extent and on 
have outside bodies, such as local 
authorities, contributed towards the 
cost of reconstruction projects ? 


what basis 


From the replies received from the fol- 
lowing Administrations pis pee 
ReELN FE, S.N.CF.,. FS., N.S. Tunisian, 
Moroccan and Luxemburg Railways, we 
can conclude that there are no special rules 
about this. 


In general, when other undertakings wish 
to make larger or more luxurious installa- 
tions than actually required for operating 
needs, they have to support the additional 
cost. 


Such contributions are decided upon in 
each case by agreement between the railway 
and the other undertakings, in accordance 
with the nature and elena reais of the 


work. 

The S.N.C.F. report that in order to 
hurry up the reconstruction of stations 
destroyed during the war, certain com- 


munities have advanced the capital sums 
required for such reconstruction. 


The S.N.C.F. will repay such advances 
by means of the credits allocated to them 
for reconstruction, so that the charge will 
be wiped out in due course. 


The S.N.C.B. state that the amount of 
the contribution is generally between 20 
and 50 %, but it may happen that the State 
takes over the whole cost. 

On the R.E.N.F.E., the contribution may 
consist of capital, materials or labour, ac- 
cording to the case. 


The D.B. and 0.B.B. replied that other 


undertakings do not contribute to the 
financing of station reconstruction pro- 
grammes. 


The Greek Railways replied in the ne- 
gative. On the Portuguese Railways there 
have been very few such contributions from 
the local authorities. 


* * * 
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from. the Railway Administrations. 
|. — A group of Administrations, operat- 
ing important systems of lines, accompany 
their proposals of modernisation of sta- 


tions by financial and statistical studies as 
covered by this question, and consider such 
studies to be justifiable or essential in order 
to judge of the value of modernisation 
from the economic advantages expected 
therefrom. 

Another group, though of less importance 
in view of the smaller size of their systems, 
do not carry out such studies because they 
do not consider them necessary, although 
generally speaking modernisation is neces- 
sitated by traffic requirements which have 
to be taken into account. 


From the replies received, it appears that 
modernisation, which has been carried out 
at many stations in recent years, has only 
covered those damaged or destroy ed during 
the war. 


2. — On most Railway Administrations, 
the capital costs involved in the modernisa- 
tion of stations does not depend exclusively 
or principally on the net revenue from the 
traffic attributable thereto. 


In general, they are a function of the 
operating requirements. 


3. — First part. — The number of Ad- 
ministrations who in investigations into the 
modernisation of stations take into con- 
sideration the profit due to the auxiliary 
services, is rather less than the number of 
those who gave a negative reply to this 
question. Consequently, it is not possible 
to lay down any general tendency in this 
connection. 


3. — Second part. — As regards the con- 
tribution towards the capital investment 
required for modernisation, this is collected 
indirectly in the form of rent or a percent- 
age of the receipts. The latter is the less 
frequent. practice. 


4. — In view of the diversity of the re- 
plies received, it is not possible to give the 
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general preference as regards the choice of 
the formulae given in the question. 


Certain Administrations do not make any 
calculations of this sort. 

Those who prefer formula a) are equal 
in number to those who prefer formula D). 
Only one Administration makes use of 
both formulae. 


5. — From the replies received from the 
different Administrations it appears that, in 
general, reconstruction plans for buildings 
are drawn up with the help and collabora- 
tion of the departments concerned in order 
to obtain installations which will allow of 
economies in the future as regards operat- 


ing costs, and will meet all the service 
requirements. 
Together with the elaboration of the 


plans, an investigation is carried out into 
the methods of work to be applied, in order 
to obtain economies in construction. 


6. — Long term reconstruction work on 
important stations spread over several years 
is usually financed from the operating re- 
ceipts. 


On the S.N.C.F., only 20 % of the costs 
are included in the operating costs; the 
remainder is financed by State loans or by 
long term loans authorised and guaranteed 
by the State. 


The German Railways also have recourse 
to special credits, which are also used by 
the S.N.C.B., for new work which 
sidered to be a capital investment. 


is con- 


Generally, reconstruction work necessitat- 
ed by war damage is financed by the State. 
7. — As a general rule, it can be stated 
that in the case of modernisation program- 
mes, the costs are divided up as follows 

all the costs of new installations or any 
enlargment, technical improvement or in- 
crease In capacity of existing installations 
are included in the capital account; 


all costs due to maintenance work or 
renewal apart from the previous cases are 


included in the operating account. 
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8. — The financing of reconstruction 
programmes by other undertakings is a 
matter of agreement in each case. The 
contributions are generally based on the 
principle that the costs involved in work 
of interest to the railway are borne by the 
Railway Administration. Costs involved in 
having larger or more luxurious installa- 
tions than operating requirements necessit- 
ates, or work decided upon for town plan- 
ning or aesthetic reasons are borne by the 
other undertakings concerned. 

This contribution may be based upon a 
percentage of the expenditure involved, 
varying according to circumstances, or be 
a long term loan. 


B. — Standardisation of unit construction 
applied to railway buildings. 


1. — What system of standardised unit con- 
struction has been adopted, if any ? 


a) Is the system based on a module 
or planning grid ? 

b) Have good results been achieved 
in the provision of : 
thermal insulation; 
insulation against damp; 
sound insulation. 


c) Has the system been so developed 
that the erection of buildings can 
be undertaken by the railway’s 
own labour ? 


d) Has there been a problem of stor- 
age of component parts, their 
transport to building sites, and the 
supply of spares ? 


From the replies received from the Ad- 
ministrations it appears that standardisation 
is most frequently used by the S.N.G.£.; 

S.N.C.B. and Greek Railways. 


The S.N.C.F. has used standard plans for 
current constructions, such as locomotive 
roundhouses, service buildings and even the 
passenger buildings of small stations. These 
plans are actually most often guides which 
the building department has to adapt to 
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the various conditions of the site and 
locality. 
The S.N.C.F. has, in addition, standardis- 


ed certain simple units of construction such 


as: sills, doors, windows, roofing com- 
ponents, etc. as well as shower compart- 
ments, W.C.s, etc. 


On the S.N.C.B., the method has been 
carried as far as local circumstances make 
possible, and has been applied to different 
types of buildings, in particular locomotive 
sheds. 

The Greek Railways have applied stan- 
dardisation of a type of construction to pas- 
senger buildings, goods depots, pointsmen’s 
cabins, W.C., etc 

On the Gafsa Railway, the use of stan- 
dard types of building is limited to such 
simple buildings as small stations and 
houses for keepers along the permanent 
way. 

The F.S. formerly had a_ standardised 
type of construction for station and _per- 
manent way buildings: but this has now 
been given up almost completely because 
it was not suitable for the definitely artistic 
character of most Italian cities, even the 
smallest, which require a special solution 
in each case to harmonise with the archi- 
tecture of the place in question. 

The very great diversity of climate, 
countryside and customs are other impor- 
tant factors which militate against stan- 
dardisation of buildings. 

Only buildings having a definitely indus- 
trial character are standardised to some 
extent, such as goods depots, locomotive 
sheds and permanent way buildings, accord- 
ing to the very numerous types used in the 
different regions according to special local 
requirements. 

Prefabricated buildings are only used to 
a very small extent, being limited to points- 
men's cabins, staff shelters, tool sheds, etc. 

The Portuguese Railways have made a 
very limited use of this system, but not for 
passenger buildings. 


The R.E.N.F.E., C.F.F. and N.S. have not 
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gone im for the standardisation of buildings, 
but only of certain building components or 
small constructions. Thus, the R.E.N.E.E. 
apply the method to roofings, the G.F.F. 
have limited standardisation to the booking 
office fittings and installations, and the N.S. 
to certain current types of building, such as 
100k-out posts, signal boxes, sheds, ete. 

On the Togo Railways two standard types 
of buildings have been designed and used 
according to the importance of the traffic. 


The Austrian and Luxemburg Railways 
replied in the negative, and gave no useful 
information in connection with this part 
(1-11) of the questionnaire. 

The North of Milan Railway has not 
used the method, in view of the character- 
istics of its system. 

The building activities of the Deutsche 
Bundesbahn has been restricted since the 
end of the war to the reconstruction of the 
buildings that were destroyed. 

As far as the planning and carrying out 
of this work is concerned, they have to take 
into consideration local conditions, the need 
to reuse existing building components and 
link them up with the present installations. 
It is not however necessary to elaborate a 
general system of standardisation for com- 
plete buildings or large constructional 
details. 

a) On all the Railways listed above where 
standardisation of buildings has been ap- 
plied, it is based on a predetermined plan 
(Standard plan). 

On the S.N.C.B., the standardisation sys- 
tem is also based on a standard unit. 


On the D.B., 
are built according to the 
standards. 


all the standardised units 
usual German 


b) The following Administrations replied 
in the affirmative : D.B., S.N.C.B., S.N.C.F., 
C.F.F. and Portuguese Railways. 

The S.N.C.F. also uses, with good results, 
double partitions with an air gap between 
to avoid the transmission of noise through 
walls. 

The N.S. have used with good results a 
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dividing wall in masonry of 2 x 1/2 brick 
which gives sufficient insulation against 
heat and damp, and is usually satistactory 
as regards acoustic insulation. 

The Gafsa Railway have tried out suc- 
cessfuly only acoustic insulators. 

The Greek Railways gave a_ negative 
reply. 

The other Administrations did not reply 
or give any data. 

c) On the D.B., S.N.C.B., S.N.C.F., and 
C.F.F., the building is usually done by priv- 
ate contractors. 


The S.N.C.B, advised us that only the 
building of huts and moveable shelters in 
reinforced concrete is carried out by the 
railway staff. 

The Portuguese and Greek Railways use 
their own labour. On the Gafsa Railway 
according to circumstances, the work is done 
by contractors or by the Administration 
itself. 


d) All the Administrations making use of 
standardisation of buildings replied that 
transport and spares did not give mse to 
any difficulty. 

2. — Has tt been found that standardised 
unit construction has advantages over 
other forms of construction in regard 
to 
a) economy of first cost 2 
b) economy of maintenance cost 2 
c) economy in the use of materials ? 
ad) speed of erection ? 


The S.N.C.B. and the Greek Railways 
replied in the affirmative, although the for- 
mer did not allude to the economy men- 
tioned under b). 


The F.S. replied in the negative and are 
of the opinion that standardisation of types 
does not give any particular advantage, 
apart from reducing the cost of designing 
the building. They consider however that 
prefabricated types have certain advantages 
as regards the initial cost, maintenance costs 
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and the rapidity with which they can be 
erected, but their life is relatively short. 

In the case of the other Administrations, 
some state that they cannot give a precise 
answer to this question; others that they 
have not sufficient experience of the system 
or that it has only been used on a small 
scale, but recognise that it has some of the 
advantages mentioned. 


3. — Has unit construction been applied 

to a variety of types of buildings or 
was it only used for one type, such 
as simple ‘platform buildings, sheds, 
etc. ? 


The reply to this question for the various 
Administrations is that resulting from the 
information given on question 1. 


4. — Has the development of standardised 
unit construction been related to that 
of a standard practice in station work- 
ing, and have there been advantages 
in this? 


The S.N.C.F., Gafsa, Netherlands and 
Portuguese Railways did not give any pre- 
cise details on the question or stated that 
they did not have sufficient experience to 
reply. 

The S.N.C.B. is of the opinion that, in 
a general way, there is no relation of cause 
and effect between the standardisation of 
the work of the station staff and that of 
the buildings, except in so far as the ques- 
tion of the fittings is concerned, which may 
be directly influenced by this work. 

The C.F.F. gave a similar reply, ie. 
negative like the S.N.C.B. but consider that 
the fittings and even the booking offices 
are directly influenced. 

The Greek Railways stated that they can- 
not express any general opinion, but the 
case appears more definite in those build- 
ings where the work follows a typical form 
(goods depots, service installations for the 
train staff, etc.) which goes hand in hand 
with the building used, with real advantage. 


The D.B. expresses the opinion that the 
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use of buildings and installations built to 
standard types give the best possibility of 
an economic conjunction of all the work. 


- 


5. — Has such a development been linked 
with a policy to aim at uniformity 
of appearance and colour treatment 
in stations ? 


The D.B., S.N.C.B., and S.N.C.F. replied 
that in general uniformity of appearance 
and colour is neither attempted nor desir- 
able. It is merely adopted in the case of 
small service buildings and buildings of an 
industrial character. 

In the case of other buildings, in par- 
ticular the passenger buildings, the policy 
followed is to harmonise them with local 
conditions as regards adjoining buildings, 
the regional style of architecture, the clim- 
ate, tourist traffic, etc. 


The F.S. according to their reply do not 
follow such a policy. 


The C.P. and C.F.F. replied in the ne- 
gative and the R.E.N-.F.E. states that it has 
no experience from which to reply. 


The N.S. are of the opinion that such a 
policy is one of the arguments for stan- 
dardisation. 


The Greek Railways are in 
following such a policy. 


favour’ of 


6. — Has.any method been developed of 
pre- -fabricating and factory-assembling 
small buildings which can be trans- 
ported complete and placed on pre- 
pared sites? 


The S.N.C.F., C.F.F., N.S., Greek and 
Gafsa Railways replied in the negative. 

The S.N.C.B. states that only 
ponent parts are prefabricated, 
sembly takes place on site. 


the com- 
and as- 


The Portuguese Railways only use pre- 
fabricated reinforced concrete pavillions as 
telephone boxes. 


The F.S. has some prefabricated lookout 
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posts, staff shelters, small sheds, water tanks, 
etc. 

On the D.B. certain prefabricated rein- 
forced concrete components are used. 


~I 


. — Has it been found that technical de- 
velopments in the building industry 
tend to render any system of standar- 
dised unit construction out of date, 
or was it possible to make adjustments 
without difficulty ? 


‘The 123) SN-@.B Ke ENE lg CoN seals 
and Greek Railways gave very similar re- 
plies. Their point of view is that there is 
no incompatibility between the two factors, 
since reciprocal adjustments are always pos- 
sible. However, the Greek Railways con- 
sider that it is necessary to revise the stan- 
dards from time to time. 

The Gafsa, Netherlands, Portuguese and 
Swiss Federal Railways did not reply, be- 
cause of their lack of experience in the 
matter, or because the problem does not. 
arise on their systems. 


8. — Has it been found that standardisa- 
tion of unit construction is an ad- 
vantage, because individual initiative 
to develop new methods of construc- 
tion is given too little scope? 


The Deutsche Bundesbahn, R.E.NAI-CE. 
S.N.C.F., and C.F.F. replied that viandandi: 
ation of unit construction has not the dis- 
advantage indicated in the question. 


The S.N.C.B. is of the opinion that to a 
certain extent it may have the drawback in 
question, but this can be reduced if stan- 
dardisation is limited to simple construc- 
tional components. 


The Netherlands, Portuguese and Greek 
Railways replied in the affirmative. ‘The 
Greek Railways are of the opinion that this 
is the chief drawback of standardisation, 
but on the other hand they consider that 
it opens up a limited and precise field to 
many building technicians, which is re- 
cognised as an important advantage. 
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9. — Have fluctuations in the cost of ma- 
terials or labour had an adverse effect 
on the application of standardised 
unit construction ? 


The S.N.C.B., S.N.C.F., Netherlands, 
Swiss Federal and Portuguese Railways re- 
plied in the negative. 


The Deutsche Bundesbahn and R.E.N. 
F.E. express the opinion that in given cases 
fluctuations in the cost of materials or 
labour can hinder the application of stan- 
dardised unit construction. 


The Greek Railways replied in the affir- 
mative to this question. 


10. — Has scarcity of raw materials been 
a check on the application of stan- 
dardised unit construction ? 


The S.N-G.F., and the R.E.N.F.E. are ot 
the opinion that the difficulty of obtaining 
certain materials may hinder standardisa- 
tion. 


The Greek Railways share this opinion 
in the case of imported materials. 


The S.N.C.B., Netherlands, Portuguese 
and Swiss Federal Railways replied in the 
negative. 


The D.B. points out that the difficulty 
of obtaining certain materials has had the 
consequence of making the application of 
the standards set up impossible. 


ll. — To what extent has it been found 
suitable to use standardised wnit 
construction for small-scale improve- 
ments at existing stations ? 


The S.N.C.F, is of the opinion that the 
standard is with difficulty adapted to exist- 
ing buildings, but recognises as possible the 
adaptation of typical designs and com- 
ponents. 


The S.N.C.B. and C.F.F. report that they 
have not yet used standardised unit con- 
struction in modernising their stations. 


In view of their lack of experience, the 
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R.E.N.F.E., Netherlands, Greek and Por- 
tuguese Railways cannot express any opi- 
nion on this subject or else the problem 
does not arise on their system. 

The Deutsche Bundesbahn considers that 
when renewing buildings standardised com- 
ponents can be used, for example roofing 
and wall components. 


* * * 


B. — Summary of the replies received 
from the Railway Administrations. 


if Many of the Administrations con- 
sulted make use of the system of standardis- 
ation of the units of construction but it is 
found from the replies received that the 
application of this method has been limited 
to current constructions such as the pas- 
senger buildings of small stations, service 
buildings and buildings of an industrial 
character, such as locomotive sheds, goods 
depots, etc. 


On nearly all the railways at the present 
time standardised types of small buildings 
in reinforced concrete are used, such as 
lookouts for pointsmen, staff shelters, ete. 
and a few standardised components for 
simple buildings. Station buildings and 
buildings other than those of an industrial 
character are designed and built without 
reference to any standard plans. The 
countryside, climate and local customs are 
taken into account so that the building will 
not prove a discordant factor in the whole 

a) Usually those Administrations using 
standardised building, make use of some 
typical plan as a basis which is adapted to 
local conditions or service requirements; 

b) Nearly all the Administrations have 
used with success in their buildings insula- 
tion against heat, damp and _ noise; 


c) On most Railways, standardised build- 
Ings are erected by private contractors; 

d) The problem covered by this part of 
the question does not arise on most Rail- 
ways, 

2. —- The information supplied by the 
Administrations consulted does not make it 
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possible to get a complete and soundly 
based idea of the advantages of standardis- 
ation compared with other forms of build- 
ing under the aspects covered by this ques- 
tion. It appears however that, at least from 
the point of view of initial cost and rapidity 
of construction, the system has advantages. 


3. — The application of standardisation 
of buildings has been limited as stated 
under point | to current types of buildings 
or buildings of an industrial character, as 
well as to standardised types of small pre- 
fabricated units or building components. 


4. — The information supplied on the 
question by the different Administrations 
is not sufficiently precise for any exact con- 
clusions to be arrived at. 


5. — From the replies received, it may 
be concluded that a policy of standardised 
outward appearance and colour is not 
usually adopted except in the case of small 
units or buildings of an industrial character. 


6. — Small prefabricated buildings are 
currently used on many Administrations as 
stated under No. l. 


7. — From the replies received, it appears 
that it is possible, without difficulty, to 
make adjustments in order to reconcile 
standardised unit construction with the 
technical progress of the building industry. 
It appears however that it is prudent to 
remember the point raised by the Greek 
State Railways on the advantage of revis- 
ing the standards from time to time. 
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8. — Although it is impossible to get a 
precise idea of the problem to which this 
question relates, owing to the very different 
opimions expressed by the Administrations, 
it appears that to a certain extent the draw- 
back in question is justified. 


9. — Regarding the influence of fluc- 
tuations in the cost of materials or labour 
on the application of standardised unit con- 
struction, it may be concluded from the 
replies given by the Administrations con- 
sulted that such fluctuations are not likely 
to prejudice standardisation. 


10. — From the information received in 
connection with this point, it is not clear 
if the shortage of certain primary materials 
has been an obstacle to standardised unit 
construction. 


Opinions are divided on this point so 
that no conclusion can be arrived at. 


It appears, however, that the difficulty of 
obtaining materials would undoubtedly be 
an obstacle to the application of standardis- 
ed unit construction. 


11. — It cannot be concluded from the 
replies received that standardised unit con- 
struction is applicable to the modernisation 
of existing stations, seeing that nearly all 
the Administrations confess that they do not 
possess the necessary factors for an investig- 
ation. However, it appears that the applic- 
ation of typical designs or the use of the 
standardised components is possible. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


16th. SESSION (LONDON, 1954). 


QUESTION 8. 


Determination of the principles of geographical 
and functional organisation of a railway system. 


Simplification and retrenchment of the adminis- 
tration of railways. 


REPORT 


(Austria, Belgium and Colony, Bulgaria, Czechoslovakia, France and French Union, 
Germany, Greece, Hungary, Italy, Luxemburg, Netherlands, Poland, Portugal and 
Colonies, Rumania, Spain, Switzerland, Syria, Turkey and Yugoslavia), 


by R. DucGas, 


Directeur des Etudes Générales de la Société Nationale des Chemins de fer frangais. 


The principles of organization of Rail- 
way Administrations differ in different 
countries. They are the result, in each 
country, not only of the nature and of the 
size of the undertaking, but also of very 
diverse factors ; legislation, historical or 
political events, the nature of the traffic, 
the attitude of the staff, etc. 

It is at the top level of administration 
that one finds the greatest variety, because 
of the limitations which are imposed by 
legislation; in low-level organization, on 
the other hand, technical limitations entail 
a certain similarity between systems. 

We are thus led first of all to study the 
legal structure of Railway Administrations 
and their higher management. 

We will then examine the various exe- 
cutive bodies in the systems, from the top 
management to the actual operating units, 


2 


firstly from the point of view of purely 
functional organization and subsequently 
from the point of view of geographical 
division. 

After this essentially documentary sec- 
tion, we will discuss the principles of 
organization which have been described in 
this manner and then we will outline the 
steps which certain administrations have 
taken or propose to take with the object 
of simplifying their organization and reduc- 
ing their administrative staff. 


li, 


LEGAL CHARACTER AND HIGHER 
MANAGEMENT OF RAILWAY ADMI- 


NISTRATIONS. 


Railway Administrations can be classified 
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in three main categories according to their 
legal status 


— State Railways; 
— Partially State-owned companies; 
— Limited or private companies. 


In the case of the first of these categories, 
it is convenient to set apart, from the point 
of view of administration, those consisting 
of a State Administration (as in Algeria 
and the Federal German Republic) and 
also those whose higher management is the 
responsibility of a ministerial department 
(as in Italy) or a senior civil servant 
answerable to a ministerial department (as 
in Austria). 


The administration of the railways of 
Overseas France can also be included in 
this sub-category; although they constitute 
commercial and industrial entities with a 
legal and financial identity, they are placed 
under the overall control of a state depart- 
ment the Central Office for Overseas 
France. 


The other railways in the first category 
are public undertakings endowed with 
administrative independence. ‘This is the 
case in Spain, in Greece (C.E.H.), in Swit- 
zerland (C.F.F.), in Syria and also in the 
Belgian Congo. 


In the category of partially State-owned 
companies are to be found those of Belgium 
(S.N.C.B. and S.N.C.V.), and _ France 
(S.N.C.F.). The greater part of the capital 
of these companies is held by the State. 


Finally, certain Railway Administrations 
constitute limited companies. In some 
cases the State may hold part of the capital, 
as in Holland, Portugal, Morocco and Swit- 
zerland (Bernese Oberland Railways and 
Rhaetian Railway). In others, the State 
retains no share, except to reserve the right 
of control; these are true private companies 
(as in the cases of the Nord Milano Rail- 
way and the Compagnie du Chemin de 
Fer de Gafsa). 


We will now examine in turn the various 
examples quoted : 
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A. — State Railways 


(where the management is derived directly 
from the State Administration). 


Algeria. 

The administration of the Algerian Rail- 
ways (C.F.A.), is a special organization 
charged with the duty of operating all the 
railways in Algeria. It is placed under the 
authority of the Governor General of Alge- 
ria; it is a corporate body and is financially 
independent. 


There is a managing committee which 
includes a Chairman, a high official of an 
Algerian financial organization, a member 
of the Bridges and Roads Service or the 
Mines Service and a member chosen from 
amongst persons who have rendered special 
service to the railways. 


The Chairman and the Committe mem- 
bers are nominated for three years by the 
Governor General. Two Government Com- 
missioners (the Director General of Finance 
and the Director of Public Works and 
Transport) take part, in a consultative 
capacity, in the managing committee’s pro- 
ceedings and, in the name of the Governor 
General, exercise control over the running 
of the system. The general manager of the 
system is present at the Committee’s meet- 
ings and may be accompanied by the senior 
officers of the system. 


There is also a Consultative Council, 
consisting of 8 members of the Algerian 
Assembly, a member of one of the Cham- 
bers of Commerce of each department 
(three in number), one member of the 
General Association of Algerian Farmers 
for each department, an official of the 
Finance Department, three engineers from 
the Bridges and Roads Service or Mines 
Service, two members drawn from amongst 
persons who have rendered eminent ser- 
vice to the railway, and three members of 
the C.F.A. staff, chosen by the delegates to 
the system’s various committees or commis- 
sions. 


The Chairman of the Managing Com- 
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mittee is ex officio Chairman of the Con- 
sultative Council. 

The General Manager, the Assistant 
General Manager and the departmental 
heads, when called upon by the General 
Manager, have the right to be present at 
Council meetings. 

The Managing Committee considers the 
following subjects, as put forward by the 
General Manager : budget, annual reports, 
yearly programme for major new works, 
proposals for important works, supplies 
programmes, important purchasing propos- 
ais, acquisitions and sale of goods and pro- 
perty, fares and charges, train services and 
timetables, and regulations on recruitment, 
promotion, discipline and various remuner- 
ations. 

The Consultative Council must be called 
upon the General Manager to give its opi- 
nion on the following subjects; yearly pro- 
grammes for major new works, important 
supplies and works programmes, fixing or 
alteration of fares and charges, train ser- 
vices and timetables and any matter refer- 
red to the Council by the Governor General 
or by the General Manager of the C.F.A. 

Questions are considered, both in the 
Council and in the Management Commit- 
tee, On a majority vote basis. 


Federal Germany. 


Under the name of « Deutsche Bundes- 
bahn » (D.B.) the Federal German Re- 
public administers the assets represented by 
the federal railways as a public undertaking 
which does not enjoy a status independent 
of the State but is endowed with its own 
administration and is financially indepen- 
dent. The administration of the D.B. is a 
federal administration. It is to be noted 
that the law on which the constitution of 
the D.B. is based specifies that this adminis- 
tration can complete contracts, bring 
actions and be brought to law; that the 
state does not guarantee the D.B.’s liabi- 
lities except with the railway’s assets and 
that, in turn, the State cannot have recourse 
to railway assets to guarantee other state 
debts. 
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The Management of the D.B. is entrusted 
to an Administrative Board and to a Ma- 
naging Committee. The Administrative 
Board consists of 20 members, appointed 
for five years by the Federal Government 
and divided into 4 groups of 5 : 


Group A: National Assembly; 

Group B: Economic organizations; 
Group C: Trade Union organizations; 
Group D: Other members. 


Members are selected as follows : 


for Group A: from names proposed by 
the National Assembly; 


for Group B: from names proposed by 
the central industrial, commercial, agri- 
cultural and users’ organizations and 
the guilds; 

for Group C: from names proposed by 
the unions; 


for Group D: from names proposed by 
the Federal Minister of Transport. 


Members of the Federal Government 
have the right to be present or to be repre- 
sented at all Board meetings. ‘They may 
also speak there. 


The transactions and decisions of the 
Board are prepared by special Committees 
whose members are chosen from among the 
members of the Board. 


Amongst the powers of the Board may 
be mentioned the nomination of members 
of the Managing Committee, the appoint- 
ment of officials to executive positions in 
the top management (Hauptverwaltung) 
and to the position of regional chairmen, 
matters of policy which affect the staff, par- 
ticipation in other undertakings, demands 
for credits and borrowing, questions of 
tariffs which seriously affect the financial 
position of the D.B., and important changes 
in organization. In a broad sense, the 
Board has the power to decide questions 
of a general nature, and may even, at its 
own discretion, acquaint itself with indi- 
vidual problems of particular importance. 


It is to be noted that no provision is 
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made for the delegation of the Board’s 
powers to its chairman or members. 


The authority of the Board is at all times 
restricted by the Federal Minister of Trans- 
port’s power of control and of veto. 


Tialy (F.S3), 


The administration of the Italian State 
Railways (F.S.) is an integral part of the 
Ministry of Transport and is placed under 
the overall control of the Minister, who is 
assisted by two Under-Secretaries of State 
in respect of a group of functions delegated 
to them. Thus this Administration has no 
identity separate from the State; it none the 
less enjoys administrative, accounting and 
financial independence. 


There is an Administrative Board whose 
function is consultative. Its chairman is 
the Minister of Transport and the follow- 
ing are members : the two transport Under- 
Secretaries of State, the General Manager, 
three Officials of the F.S. chosen by the 
Minister of ‘Transport, two judges from the 
Council of State, two Officials representing 
the Treasury, one Official representing the 
Ministry of Public Works, one Official 
representing the State Attorneys-General, 
three staff representatives, three non-official 
persons who have shown high technical and 
administrative ability in transport matters. 


A senior Army officer is attached to the 
Board, without voting powers, as repre- 
sentative of the Ministry of Defence. 

The Board members are appointed by a 
decree of the President of the Republic 
from nominations by the Minister of Trans- 
port put forward through the Cabinet. 

The competence of the Board extends 
over the following matter upon which it 
must be consulted : 

key orders, the powers and functions of 
departments and offices, the budget fore- 
cast and its revision, the distribution be- 
tween departments of funds allotted in the 
budget, removal of funds from reserves for 
unforeseen expenditure, important works 
projects, supplies, purchase and sale of 
equipment, important contracts, materials, 
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important law suits, property transactions 
and lettings, proposals to modify conditions 
of and charges for transport, temporary 
reductions in charges, general proposals 
concerning the principal train timetables 
and important changes in these timetables, 
proposals for new lines, general works pro- 
erammes, abandonments, substitution for 
and withdrawal of rail services, changes 
involving a substantial alteration in the 
nature of the system, construction of stock, 
regulations concerning police, security and 
regularity of operation, specifications for 
tendering for works, supplies, repairs, sales 
and leases, proposed regulations concerning 
staff, holding of competitions to recruit 
staff, nominations, promotions, etc. 


Austrian Railways (O.B.B.). 


The General Management of the Aus- 
trian Federal Railways forms a part of the 
Ministry of Communications. The General 
Manager is thus a High Official of this 
Ministry. It is to be noted that he is not 
responsible to any Administrative Board 
and that the General Management does not 
include any consultative committee. The 
powers of the General Manager are detail- 
ed in Chapter II of this report. 


verseas France (railways with separate 
statutory administration « en régie >). 


The General Management of the Rail- 
way Administrations of Overseas France is 
provided by a central body at Paris called 
the Central Office of the Railways of Over- 
seas France, under the authority and con- 
trol of the Secretary of State for Marine 
and Colonial Affairs. 


The Central Office is administered by a 
Board, whose headquarters are at Paris and 
whose Chairman is appointed by decree. 


The Board can delegate some or all of 
its powers to its Chairman as well as to a 
Managing Committee. 


The working is in the hands of « Ré- 
gies >, organizations of industrial and com- 
mercial character, the status, administration 
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and operating of which are fixed by 
ministerial decree. 

To be specific this is the form of organiz- 
ation of : 

the French West African Railway Admi- 

nistration; . 

the Cameroons Railway Administration; 

the Madagascar Railway Administration. 

The organization of these administrations 
is very similar. By way of example, and to 
avoid repetition, we will examine simply 
the French West African Railway Adminis- 
tration. 

The French West African Railway Admi- 
nistration (Régie des Chemins de fer de 
VA.O.F.) is run by a Board with 24 mem- 
bers, the Chairman being the Secretary 
General of the General Government of 
French West Africa. This Board includes 
10 representatives of the Government, 4 of 
the Grand Council of French West Africa, 
5 of the staff and 3 of the users. 

The Board performs or authorises all acts 
and operations concerning the Administra- 
tion which are not included among the 
functions of the Minister, the Governor 
General or the Central Railway Office. It 
thus holds very extensive executive powers. 

Except in so far as concerns programmes 
for extension, general regulations, budgets, 
standard charges, accounts and audit and 
stocks, the Board delegates its powers to a 
Managing Committee, which must act with- 
in the framework of the programmes ap- 
proved and the credits made available by 
the Board and which must give an account 
of its management. The Managing Com- 
mittee consists of 9 members of the Board. 


B. — State Railways with administrations 
distinct from the State. 


Spain. 

The system (R.E.N.F.E.), which is State 
property, is an asset with a legal identity 
separate from that of the State. It is char- 
ged with the operation, as an industrial 
undertaking, of the railways entrusted to 
it by law. 

It is administered by a Board responsible 
to the government for the management of 
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the system and its supplementary or sub- 
sidiary operations. 

The Board comprises the following 
Chairman, the Manager of the System, 
three Board members, representing the 
Ministry of Public Works, two representing 
the Ministry of Finance, one each repre- 
senting the Ministries of the Army, of Agri- 
culture, of Industry and of Commerce, a 
representative of the National Delegation 
of Unions, four economic or financial spe- 
cialists, the Government Delegate for 
Transport Authorisation and the Manager 
of the Railway Equipment Commissariat. 


The Chairman is appointed by the Go- 
vernment; the other Board members are 
also appointed by the Government from 
proposals by the Ministry of Public Works 
and after occasional nomination by other 
Ministers. The Government Delegate for 
Transport Authorisation, the Manager of 
Railway Equipment and the Manager of 
the System are ex officio members of the 
Board. The Board nominates the Deputy 
Chairmen from amongst its members. 


The following are the most important of 
the Board’s functions : to manage, to super- 
vise and act on behalf of the State Rail- 
ways, to put before the Ministry, for its 
approval, charges, proposals, new works 
proposals and also the annual budget; and 
to present the annual report on the opera- 
tion of the system. 


An Executive Committee is appointed 
from amongst the members of the Board; 
it consists of the Board Chairman, who is 
also the Committee Chairman, two of the 
representatives of the Ministry of Public 
Works, the two representatives of the 
Ministry of Finance, the representatives of 
the Ministry of Industry and Commerce, 
two of the technical Board members and 
the Manager of the System. The appoint- 
ment of the Board members who make up 
the Committee is carried out by the 
Ministry of Public Works. 

The Board can delegate to the Executive 
Committee such powers as it considers ne- 
cessary for the most efficient running ol 
the undertaking. 
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Greece. 


By statutory provision, the organization, 
administration, management and operation 
of the system are entrusted to a company 
called the <« Hellenic State Railways » 
(C.E.H.) endowed with an independent 
legal identity. 


The top management of the C.E.H. is 
undertaken by an Administrative Board 
consisting of thirteen permanent and nine 
non-permanent members. 


The permanent members are : the Army 
Chief of Staff (or his deputy), the Gover- 
nor of the Bank of Greece (or his deputy), 
the Governor of the Agricultural Bank of 
Greece (or his deputy), the Director Ge- 
neral of the Public Accounts, the heads of 
the Railways and Bridges courses at the 
Polytechnic School, a professor of law from 
the School of Law at the University of 
Athens, nominated by the Ministry of Com- 
munications and six other members also 
nominated by the Minister of Communica- 
tions. 


The non-permanent members are : the 
Naval Chief of Staff, the Air Force Chief 
of Staff, a representative of each of the 
Chambers of Commerce and Industry of 
Athens, the Piraeus and Thessalonica, cho- 
sen by the Minister of Communications 
from two candidates nominated by each of 
these Chambers, the Director General of 
the Tourist Bureau, one of the directors of 
the Ministry of Communications who is 
concerned with road transport, a_ staff 
representative chosen by the Minister of 
Communications from three candidates pro- 
posed by the staff, and the head of the 
Bridges department of the Polytechnic 
School. . 


In addition a Government Representative 
sits on the Administrative Board. 


The Board has the power to consider 
any matter except those which the law on 
the running of the C.E.H. reserves  spe- 
cifically for the Cabinet, the Ministers of 
Communication and Finance or the Ge- 
neral Manager. 
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We may mention that the Board super- 
vises the whole of the Administration, 
examines the budget and decides upon 
alterations to it, examines the audit and 
compiles the accounts of the operations of 
the completed period, fixes the principles 
of the charges system and decides upon 
modification to charges, decides on agree- 
ments to be concluded with other transport 
undertakings, approves the amount of work 
planned on building, permanent way and 
rolling stock, approves provision for or 
execution of works of a prescribed value, 
decides upon purchase and sale of pro- 
perty, approves staff regulations as well as 
technical, commercial accounting and fin- 
ancial regulations, decides upon the form 
of reserve funds and the uses to which they 
should be put, studies the needs of the 
system in a general manner and makes the 
necessary proposals to the Minister. Staff 
rates of pay are always decided by the 
Government. 


It is to be remarked that 
delegates none of its powers. 


the Board 


Switzerland (C.F.F.). 


The management and operation of the 
railways belonging to the Swiss Confedera- 
tion or leased thereto, are entrusted to an 
independent administration called the Swiss 
Federal Railways. This administration has 
no legal authority apart from the State but 
can, none the less, bring and be brought 
to law and must balance its books. 


The Swiss Federal Railways has an Admi- 
nistrative Board of 15 members, appointed 
for 3 years by the Swiss Federal Council 
and eligible for re-appointment. In choos- 
ing these members, account is taken of the 
linguistic regions of the country, of the 
political parties, of the major economic 


bodies (Swiss Union of Commerce and 
Industry, Swiss Peasants’ Union, Swiss 
Union of Arts and Professions). One 


Board member represents the main Rail- 
way Trade Union. The representatives of 
major economic bodies are considered, in 
addition, to represent the users. 
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The powers of the Board are defined by 
a Statute and an Executive Order. 


Syrian State Railways. 


The status of the Syrian State Railways 
(Northern Lines) is that of a body endow- 
ed with legal and financial independence. 

There is an Administrative Board of 
9 members, of which 5 represent the Go- 
vernment. The Staff are not represented. 
The Board's powers are directed mainly at 
the fixing of staffing standards and staff 
regulations, the rules for fixing the budget, 
the advance of funds for new works and 
important supplementary works, general 
rules on operation, charges, tenders and 
sales of considerable value and the audit 
of the system’s accounts. 


Belgian Congo. 


The Colonial Transport Office (OTRA- 
CO) is a public organization with a legal 
and financial identity distinct from that of 
the State. It is managed by an Executive 
Board all of whose members, eleven in 
number, are appointed by the King. 

The Board has very extensive powers. In 
certain matters, its powers are subject to 
ratification by the Minister of Colonies 
disposal of property, amalgamation with 
other undertakings or participation therein, 
staff remunerations, loans. 

The Board delegates some of its powers 
to a Managing Committee. 


C. — Partly State-owned Companies. 
Belgium (S.N.C.B.). 


The Belgian National Railway Company 
is a company endowed with financial and 
administrative independence. The State 
retains a reversionary interest in the system 
and controls five-sixths of the votes at 
Meetings. ‘Though legally incorporated as 
a private body, it is, nonetheless, an admi- 
nistrative organization fcrmed by higher 
authority and authorised by it to provide 
a public service. 
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The Board of Administration consists of 
21 members, 18 appointed by the King and 
3 by the staff. The Minister of Communic- 
ations has the right to take the chair at 
Board meetings and has the right to vote. 


The Board’s powers are particularly 
extensive. It is useful to note the follow- 
ing limitations : the Government has the 
right to require the lowering of charges or 
to forbid their increase. ‘The following 
matters are submitted for ministerial ap- 
proval : disposal, acquisition or sale of pro- 
perty, tenders and deals involving large 
sums, the investment of liquid assets. 
Extensions of the system and loans must be 
authorised by Statute. 


Belgium (S.N.C.V.). 


The Belgian National Light Railway 
Company is a company of the commercial 
type endowed with a legal and financial 
identity distinct from that of the State. 
None the less, the State, through the agency 
of the Ministry of Communications and the 
Ministry of Finance, exercises certain rights 
of supervision and control which are fixed 
by law and the Company’s statutes. 

The Company is administered by a Board 
consisting of a Chairman and six officials, 
and by a General Manager. The Chair- 
man of the Board, who has the power to 
suspend its decisions, is appointed by the 
King; one half of the other members are 
appointed by the King and one half by the 
General Meeting of Shareholders. 

Neither the staff nor the users are repre- 
sented on the Board. 

To assist in the exercise of their control 
and in the study of matters of a technical 
nature and of those which, in any respect, 
affect the public finances, the Minister of 
Finance and the Minister of Communica- 
tions each appoint a Government Commis- 
sioner who attends Board meetings, when 
he considers it desirable. 

There is also an Overseeing Committee, 
consisting of nine Commissioners. They 
are appointed by the General Meeting and 
may be recalled by it. 
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The Board is invested with very extensive 
powers for the running and administration 
of the Company and can delegate certain of 
these powers to the General Manager. 


France (S.N.C.F.). 


The French National Railway Company 
is a mixed-ownership Company in which 
the State holds a controlling share of the 
capital (51 per cent), the remainder belong- 
ing to the former Railway Companies. 

The S.N.C.F. is administered by a Board 
comprising 20 members, to wit 


a) Ten members appointed from officials 
serving in State Administrations 


two members of the Council of State; 


three members of one of the major state 
services or of the General Inspector of 
the Public Services Corps; 


three Officials from the National Econo- 
my and Finance departments; 


two officials from the Bridges and Roads 
Service and the Mines Service. 

These officials are appointed by a decree 
countersigned either by the Minister of 
Public Works and Transport, for officials 
from his department or by the Minister of 
Public Works and Transport, of the Na- 
tional Economy or of Finance for other 
officials; 


b) Five members appointed by the 
Boards of the former Railway Companies: 


c) Five members representing the staff, 
appointed by a decree countersigned by the 
Minister of Public Works and Transport 
from nominations by trade union organiza- 
tions. 


The Members of the Board are appoint- 
ed for 6 years. The Chairman of the Board 
is chosen from the officials of group a). 
He is appointed by a decree countersigned 
by the Minister of Public Works and 
Transport, the Minister of Finance and the 
Minister of the National Economy. 

One of the Vice Chairmen is appointed 
in the same manner. A second Vice Chair- 
man is chosen from members in group b). 
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Thus the representatives of the State are 
in the majority on the Board, in the event 
of even division of votes, the Chairman has 
the casting vote. In addition, the Director 
General of Railways and Transport at the 
Ministry of Public Works and ‘Transport 
has a seat on the Board as a Government 
Commissioner; he may require that such 
matters as he sees fit shall be included in 
the agenda. In addition, a Financial Con- 
trol Commission for Railways has been set 
up by the Government; the head of this 
Commission also has a seat on the Board. 
He must prepare a written recommendation 
on all proposals submitted to the Board 
concerning the operational and investment 
budgets, and also on the annual accounts. 
He must advise on all capital investment 
carried out by the S.N.C.F. and its sub- 
sidiaries. [he head of the Financial Con- 
trol Commission may, like the Government 
Commissioner, demand that the Board con- 
sider a question a second time in certain 
circumstances. 


The Board controls the Company's ge- 
neral policy and takes note of all important 
matters budgets, projects, purchasing, 
charges, etc. 


The Board has extensive powers, under 
the statutes, in all matters concerning ma- 
nagement and administration. 


To further the Board’s work and to pre- 
pare for its meetings, a large number of 
committees, each one consisting of several 
officials, examine the budget proposals, fol- 
low the course of affairs in the Treasury 
and in the non-budgeted accounts, super- 
vise arrangements for purchasing, etc. In 
particular, six budgetary Commissions have 
been set up. They consist entirely of offi- 
cials, but include, however, representatives 
of the staff and private interests as well as 
of the State. ‘They are charged with the 
examination of the requests for credit 
which are put forward by the departments 
and must search out all possible economies. 


The Board delegates some of its powers 
to its Chairman. In particular, he approves 
projects, the purchase of supplies and con- 
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tracts for works up to a certain value. He 
has the power to deal with particularly 
urgent matters, even if they are outside his 
authority, on condition that he accounts 
for them to the Board at its next meeting. 


D. — Limited Companies. 


Netherlands. 


The Administration of the Dutch Rail- 
ways forms a limited company. It is endow- 
ed with a corporate identity in common 
law which is distinct from that of the State. 
None the less, the State is the only share- 
holder. 


There is an Administrative Board with 
a maximum of 16 members, appointed by a 
General Meeting of the shareholders, that 
is to say, the State. 


All members are appointed indefinitely. 
No direct Government representation is 
prescribed, but the Secretaries General of 
the Ministry of Transport, the Ministry of 
Finance and the Ministry of Economic 
Affairs are normally members of the Board. 
Neither staff nor users are represented on 
the Board. 


The Board is a controlling body with a 
certain number of functions reserved to it, 
such as the following : 


authorisations to borrow, the approval of 
budgets, the presentation of audits and 
profit and loss accounts, authorisations to 
operate transport undertakings other than 
railways and tramways and also auxiliary 
undertakings, approval of participation in 
undertakings, authorisations to carry out 
works and to purchase equipment above a 
certain value, authorization to buy and sell 
property above a certain value, the appoint- 
ment of the General Secretary and Depart- 
mental Chiefs and the fixing of their 
salaries. 


The Board has no powers over charges 
questions. 


It does not delegate its powers to its 
Chairman or to a sub-committee. 
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Portugal. 


The administration of the Portuguese 
Railways also is constituted as a limited 
company endowed with a corporate identity 
distinct from the state and financially inde- 
pendent. 

The Administrative Board consists of 
seven members, of which four are chosen 
by the General Meeting and three are ap- 
pointed by the Government. There is a 
Chairman named by the Government and 
a Vice Chairman and a Delegate Adminis- 
trator chosen yearly by the Board. 

The staff and the users are not repre- 
sented on the Board. 

The Board enjoys full administrative 
powers, including, in particular, powers 
relating to equipment, rates of pay to staff, 
charges, an the budget. 

The Delegate Administrator conducts the 
day-to-day administrative business, carries 
into effect the views of the Board and exer- 
cises those powers delegated to him by the 
Board. 


Switzerland (B.L.S.). 


The Bernese Alps Berne-Loetschberg- 
Simplon Railway is a limited company with 
a large number of its shares held by the 
State. 

Its Administrative Board consists of 
shareholders’ Representatives and State Re- 
presentatives. It numbers about thirty 
members. Amongst its statutory functions 
are included the approval of the budget, 
the annual accounts, timetables, control of 
credits of a certain value and the appoint- 
ment of the Manager. 

The Board elects a Managing Committee 
(seven Members), which meets as required 
and may be considered as constituting the 
management of the system. 


Switzerland (Rh.B.). 


The Rhaetian Railway is a limited com- 
pany, and is private in its legal form. 
The Administrative Board consists of 


958/60 


28 members representing the State, the Can- 
ton of the Grisons and the private share- 
holders. 

A committee of the Board, consisting of 
7 members, watches over the execution of 
policy and prepares questions for considera- 
tion by the Board. 


Morocco. 


The Moroccan Railway Company is a 
French limited company which is the sub- 
ject of a concession by the Sherifian govern- 
ment. This company carries an Adminis- 
trative Board consisting of a Chairman, 
two Vice Chairmen and 8 Administrators. 
A Sherifian Government Commissioner 
attends Board meetings. ‘The Adminis- 
trators are appointed by the General Meet- 
ing for periods of 6 years and are always 
eligible for re-appointment. Each year, the 
Board chooses a Chairman from amongst its 
members. The latter can appoint a Com- 
mittee consisting either of Administrators 
or of officers and Administrators and the 
Manager of the company. 


The Moroccan Railway Company is plac- 
ed under the control of the Public Works 
Directorate of Morocco. 


E, — Private Companies. 


Italy (Nord Milano). 


The « Nord Milano » Railway is admi- 
nistered by a private company endowed 
with a corporate identity distinct from that 
of the State and with financial independ- 
ence. 

The Administrative Board consists exclu- 
sively of representatives of holders of share 
capital. 

The Board has very extensive powers 
over the management of the company, with- 
out limitation of any kind. It is free to do 
anything it may consider necessary to 
further the common purpose, apart from 
acts specifically reserved by law for the 
Meeting. Thus, it is free to buy, sell or 
exchange property, to provide for the con- 
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struction, maintenance and operation of 
railways, tramways, aerial ropeways, road 
and air transport. It may conclude agree- 
ments on these matters with the State, local 
organizations, companies, firms and _ indi- 
viduals; it may accept registrations, entries 
of satisfaction and accounts for mortgages; 
it may compound or compromise on any 
matters not forbidden to it by law and may 
authorise or perform any business with any 
organization, public or private. 

The Board may delegate to one or more 
of its Members, acting either collectively or 
separately, the power to sign for it ‘or to 
represent it and also the necessary powers 
to act for the company; thus, it can appoint 
one or more Board members as its deleg- 
ates or as an Executive Committee and can 
entrust special tasks to individual officials. 


Gafsa Railway Company. 


The Sphax-Gafsa Railway is a depart- 
ment of the Gafsa Phosphates and Railway 
Company and is thus under the direction 
of that company. The Board includes no 
representatives of the government, the staff 
or the public. 


The Railway is run at the expense, risk 
and peril of the Company. The Board has 
full powers in respect of equipment and 
staff rates of pay; with the reservation that 
the Directorate of Public Works of Tunisia 
may exercise its powers. Charges, in par- 
ticular, are fixed by this Directorate. 


iit 
GENERAL MANAGEMENT. 


In the case of most Railway Administra- 
tions, the organization is directed by a 
General Manager, assisted in some cases by 
Deputy General Managers and by a General 
Secretary. Details are given in table below 
(page 959/61). 

In a limited number of organizations, 
there is a Managing Committee, consisting 
of high ranking men, under the chairman- 
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ship of one of their number and fulfilling 
as a body the role played in other organiz- 
ations by the General Manager. This is 
the case with the German Federal Railways, 
the Dutch Railways, the Swiss Federal Rail- 
ways. The circumstances are detailed 
below. 


German Federal Railways. 


The executive management of the Ger- 
man Federal Railways (D.B.) rests with a 
Managing Committee. This Committee 
consists of four members with equal rights, 
appointed for five years by the Federal 
President. One of these Committee mem- 
bers is Chairman. 


The Committee takes decisions on a ma- 
jority vote, in the case of equal division, 
the Chairman has a casting vote. As we 
have already explained, the Managing Com- 
mittee is bound by the directives it receives 
from the Administrative Board. 


The members of the Committee are 
nominated by the Federal Minister of 
Transport, with the agreement of the 
Board. If agreement proves impossible, the 
Federal Government takes the decision. 
The Chairman of the Managing Commit- 
tee, who must be appointed first, must be 
consulted on the choice of the other Com- 
mittee members. 


It should also be noted that the Manag- 
ing Committee’s powers are defined by the 
law on the German Federal Railways and 
are not fixed by the Chairman of the 
Board. Since the law decrees that members 
of the Managing Committee have equal 
rights, the resultant form of collective 
management does not allow functions to be 


divided between the different Committee 
Members. 


Dutch Railways. 


The administration of the Dutch Rail- 
ways is directed by a Managing Committee 
consisting of a Chairman and a maximum 
of three General Managers, appointed by 
the General Meeting of Shareholders. 
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The law and statute concerning the sys- 
tem entrust to the Managing Committee the 
running of the Company. Many of the 
powers in respect of railways which are 
enjoyed by, the Government by virtue of 
the provisions in the law, have been de- 
legated to a Managing Committee. It is to 
be noted that the Managing Committee's 
powers are not delegated to it by the Chair- 
man of the Board. 


The Managing Committee acts as a single 
unit. The Chairman may overrule the 
other members. The Chairman and _ the 
General Managers divide out amongst 
themselves their functions. 


Swiss Federal Railways. 


The administration of the Swiss Federal 
Railways is controlled by a general manage- 
ment consisting of a Chairman and two 
General Managers. 

The powers of the general management 
are fixed by law and by the standing order 
passed by the Board. 


By the ruling of the law, the general 
management « exercises the higher manage- 
ment and running of the undertaking, sub- 
ject to the limitations imposed by the powers 
of the Board. It supervises the overall run- 
ning of the system and takes such measures 
as are required to adapt it to the needs of 
the traffic and to technical innovations ». 
‘The Chairman of the General Management 
« represents the Federal Railways Adminis- 
tration from the point of view of the public 
and supervises the process of administra- 
tion >. 


LBM 
CENTRAL SUPERVISORY BODY. 


In all systems of a certain level of im- 
portance, the General Management consists 
of, or is assisted by, bodies which help it in 
the execution of its duties and thus con- 
stitute the central supervisory body. Their 
numbers vary greatly according to the 
Administration. 
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We will examine below the case of each 
Administration and indicate briefly the 
functions of each of these bodies. Then 
we will specify whether these latter actually 
run the concern or whether they only carry 
out duties which cannot be entrusted, with- 
out inconvenience, to bodies lower down 
the chain of command. 


In addition, research, control and execut- 
ive organizations are sometimes attached to 
the General Management. We shall point 
out, in appropriate cases, the existence of 
ie organizations where they do not form 

a part of central supervisory bodies. On 
the other hand, we shall not, as a rule, 
discuss the various departments which may 
be linked to the railways, but which are 
not strictly speaking an integral part of the 
railway undertaking (road ‘and water ser- 
vices, hotels, etc.). Neither will we examine 
those Railway Administrations in which, 
owing to the lack of importance of the 
system, the central supervisory body is 
merged with regional or local supervisory 


bodies. 


As some indication, we show in the table 
on page 962/64 of this report the numerical 
strength, in the principal Administrations, 
of the staff of the central supervisory body 
and of the total staff of the subordinate 
supervisory bodies. At the same time we 
will call to mind the size of each system in 
terms of length of line in service and the 
total number of staff and also the density 
of traffic, as measured by the trains run 
and the volume of traffic carried. 


French West Africa. 


The General Management of the French 
West African Railway Administration has 
at its command a controlling and super- 
visory body which includes, in addition to 
the General Secretariat, the Administrative 
and Welfare Department, the Finance De- 
partment, the Commercial Department, the 
General Supplies Department and the 
Technical Department. 


These different Departments are manag- 
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ed and co-ordinated by the Deputy Group 
Manager. Apart from the Finance Depart- 
ment, whose head is also Accounts Officer 
of the Administration, they do not run the 
undertaking in any sense. ‘Their function 
is to collaborate under the direction of the 
Deputy Group Manager, in carrying out 
the functions of the General Management. 


Algeria. 


The Management of the Algerian Rail- 
ways enjoys the services of certain Central 
Departments General Management De- 
partments (Secretariat, Staff, Litigitation, 
General Accounts, Medical Service); Cen- 
tral Operating Department (timetables, 
charges, traffic, operation of stations); Rol- 
ling Stock and Motive Power Department 
(acquisitions, scrapping, maintenance of 
rolling stock, control of train working, 
motive power matters, requisitioning of 
motive power, supplies); Permanent Way 
Department (permanent way work, build- 
ing and civil construction, maintenance of 
fixed equipment, supply of permanent way 
material, electrical department). 


The Departmental Heads wield powers 
specially delegated to them by the Manager. 


Federal Germany. 


The Managing Committee has under its 
orders a body called the « Higher Railway 
Administration » (H.V.B.). This body 
includes seven departments, to wit 


I - Staff Department; II - Rolling Stock, 
Motive Power and Supplies Department; 
III - Operating Department; IV - Per- 
an Way and Buildings Department; 

- Commercial and Charges Department; 
a - Finance Department; VII - Legal De- 
partment. 


Besides these departments, there are spe- 
cial sections concerned with matters of 
organization, with publications and with 
matters concerning senior staff. “These 
come directly under the Managing Com- 
mittee. 
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The functions of each of the above De- 
partments can be summarized as follows 


Department I : Staff regulations, staff, 
railway medical service. 


Department II : Rolling stock and motive 
power, workshops, construction of rol- 
ling stock, supplies, electrification (in- 
cluding overhead equipment, sub-sta- 
tions, electric locomotives and motor 
coaches, power stations and lighting), 
road and water technical departments. 


Department III : Operating Department 
(except for handling, carriage of pas- 
sengers and freight, forwarding of wa- 
gons and use of locomotives). 


Department IV : Permanent Way and 
Buildings (structures, fixed equipment, 
signalling and telecommunications, 
inspection of railway, safety measures 
at level crossings, building construc- 
tion). 

Department V : Commercial and Charges 
(including handling, carriage of pas- 
sengers and goods, forwarding and ser- 
vicing of wagons, road commercial 
department). 


Department VI Finance, accounts, 


treasury (including statistics). 


Department VII : Legal matters and rail- 

way legislation. 

Managers are placed in charge of these 
Departments, corresponding in rank to 
Ministerial Directors in the Federal Admi- 
nistration. They work on the basis of 
instructions and general directives given by 
the Managing Committee. 

In addition, the South, West and Central 
Movement Control Departments should be 
considered as attached to the H.V.B. Their 
task is to direct, in the name of the H.V.B., 
train movement and traffic in their zone. 


The H.V.B. is also used to look after 
certain special matters which concern the 
system as a whole, namely the following 
central Departments 

— the two Central Technical Offices 
(E.Z.A.) of Minden and Munich. ‘Their 
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function is to centralize purchasing, con- 
struction and experimental work for the 
system as a whole. The organization of 
these offices is similar to that of the Ma- 
nagements that we shall study later. ‘They 
have a Chairman in charge; 


— the Welfare Office; 

— the Central Wagon Office; 

— the Central Efficiency Office for the 
Workshop Department and 

— the International Passenger Traffic 
Office. 


Generally speaking, the H.V.B. give 
orders on matters of financial, staff and 
traffic policy. Its functions also extend to 
economic and technical matters involving 
questions of policy. 


Austria. 


The General Management consists of five 


Central Management Bodies (Operating, 
Finance, Commercial, Motive Power, 
Works), and four Central Departments 


(Litigitation, Supplies, Electrical Depart- 
ment, Road Transport Department). The 
Central Managements differ from the Cen- 
tral Departments only in the smaller num- 
ber of staff of the latter or in the fact that 
they are not directly required in the oper- 
ation of the system. 


The officials who report direct to the 
General Manager are, as a general rule, 
empowered to take decisions, within their 
proper spheres, in the name of the General 
Manager in so far as the latter does not 
himself expressly withhold particular ques- 
tions. In special circumstances, the General 
Manager may entrust to those officials 
duties which exceed their normal responsi- 
bility. 

The Austrian Railways are, in addition, 
transporters by road and waterway, and 
have a Workshops Department; the Road 
Transport section is a central Department 
of the General Management, and Water 
Transport and Workshops are the responsi- 
bility of the Motive Power Management. 
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Belgium (S.N.C.B.). 


Seven Managers are placed under the 
orders of the General Manager of the 
S.N.C.B., at the head of the main depart- 
ments, viz.: Operation (arrangements of 
train service, movement), Rolling Stock 
and Purchasing (train motive power, main- 
tenance and repair of rolling stock, all 
purchasing required by the Company) , Per- 
manent Way (construction, maintenance 
and renewal of permanent way, buildings 
and civil construction), Finance (accounts, 
treasury, deeds, control of expenditure and 
receipts, control of purchasing and stores, 
statistics and costs), Staff and Welfare 
(including medical and welfare matters) , 
Commercial (charges, development of traf- 
fic, publicity, concessions, bus services, com- 
mercial agencies), Electrical and Signalling 
(including fixed installations for electric 
traction, signalling, telecommunications) . 


The Managers of these Departments 
enjoy powers delegated by the General 
Manager. 

There is also a Technical Secretariat and 
an accident department which report 
directly to the General Manager. 


Belgium (S.N.C.V.). 


The General Management is assisted by 
a General Inspectorate (general research, 
organization, duplicating, information, ac- 
cident prevention) and by five Manage- 
ment Bodies : Way and Works, Motive 
Power and Rolling Stock, Operation, Staff, 
Finance and Accounts. 


In addition, a Secretariat deals centrally 
with matters of litigation, acquisition and 
disposal of property, accident insurance, 
etc. A Purchasing Department makes im- 
portant purchases on behalf of the whole 
Company. 

In principle, all orders and instructions 
of any sort, whether they are addressed to 
the Central Administrative Managers or to 
local Heads, are given by the General Ma- 
nagement. On the basis of these instruc- 
tions, the Central Administrative Managers 
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come to fulfil, in the name of the General 
Manager an executive function in respect 
of the local Heads. 


France (S.N.C.F.). 


In the French National Railway Com- 
pany there are, strictly speaking, no Cen- 
tral Departments. But the General Mana- 
gement includes Managing Departments, 
whose functions are listed below. Certain 
specialized executive research and control 
bodies, whose activities are not subject to 
geographical limitations, are also under the 
immediate orders of the General Manage- 
ment; authority over certain of these bodies 
rests with the Managing Departments re- 
ferred to above. 

The following are the functions of the 
Managing Departments 

Staff Department : General rates of pay, 
welfare questions, pensions, medical 
service. 

Operating Department : General consi- 
deration of problems concerning trans- 
port, the organization of forwarding of 
goods, rules and regulations, safety and 
technical control of operation. 


Commercial Department Commercial 
policy, details of charges, revenue, ac- 
counts, co-ordination and pub icity. 

Rolling Stock and Motive Power Depart- 
ment : General consideration of pro- 
blems concerning rolling stock, depots 
and workshops, motive power and rol- 
ling stock, construction programmes, 
allocation of rolling stock fleet. 

Structures Department : General policy 
on permanent way equipment. Signal- 
ling. Electrification, building, civil con- 
struction. 

The other sections of the General Mana- 

gement are : 


— General Research : Working out of 
overall plans, research and work covering 
the whole undertaking. Costs. Statistic. 
Publications. 

— Budget : Working out of the annual 
budget of the S.N.C.F. 
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The Directors in the General Manage- 
ment have no authority except for that 
delegated by the General Manager. 


There are also the following executive, 
research and control sections under the 
orders of the General Management 

Supphes Department: 

Electric Power Department; 

Marine Equipment: 

Pension Funds: 

Reserve Funds: 

Fuel Allocation; 

Special research sections on rolling stock 

and motive power: 

Experimenting and scientific 

sections and laboratories; 

Purchasing Control: 

Works Control; 

Revenue accounting and control; 

Wagon movement Office. 


research 


Greece. 


The General Management of the Hel- 
lenic State Railways is assisted by the fol- 
lowing Central Departments 


Administrative Department (Secretariat, 
Staff, Statistics); Health Department; Litig- 
ation Department; Technical Training De- 
partment; Operating Management (technic- 


al and commercial operating rules, station 
equipment, timetables, traffic control, rol- 
ling stock allocation control, examination 


of charges problems, policy towards compe- 
titors, etc.); Permanent Way 
Management (technical study of permanent 
way and civil construction matters, fixed 
equipment, electrical and telephonic equip- 
ment, control of maintenance of equip- 
ment, etc.); Motive Power and Rolling Stock 
Management (technical study of and regul- 
ations concerning rolling stock, fuel, rolling 
stock maintenance programme, acquisition 
and rebuilding of rolling stock, etc.; Sup- 
plies Department; Finance Directorate and 
General Accounting Department. 

All these Departments are simply bodies 


for research and control and supervision 
of the outdoor departments which are 
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grouped under two Regional Managements. 

The Managers and Heads of these Cen- 
tral Departments are the General Manager's 
and Deputy General Manager's advisers. 
All orders and provisions emanating from 
these Departments must carry the General 
Manager's and Deputy General Manager's 
signature 


Tialy (¥-.S.). 


The General Management of the Italian 
State Railways consists of eight Central 
Departments 


Operating Department (train movement. 
timetables, use of rolling stock); Traffic 
and Commercial Department (charges, car- 
riage on contract, revenue control, steps to 
meet competition); Rolling Stock and Mot- 
ive Power Department (use of motive 
power, operation of locomotives, construc- 
tion and repair of rolling stock, train fer- 
ries); Works and Building Department 
(construction of fixed equipment and 
building, electrification, safety and signal- 
ling apparatur, telecommunications); Staff 
and General Department; Supplies Depart- 
ment; Finance Department (financial con- 
trol, budget); Health Department. 


Each of these Central Departments is 
governed by a Departmental Head. ‘Their 
functions consist not merely of policy mak- 
ing, co-ordination and regulation; they also 
have executive functions in the sense that 
they deal, at a system-wide level, with the 
type of problem which arises locally. 

The powers of the Central Departmental 
Heads are determined by the Minister of 
Transport; these Managers are responsible 
for their administrative actions, to the 
Minister and to the General Manager, 
under whom they are placed in the chain 
of command. 

There are also special sections respons- 
ible directly to the General Manager and 
attached, for administrative purposes, to 
the Staff and General Department. In par- 
ticular, there is the Experimental Institute 
(Laboratories) and the Central Mobilisa- 
tion Office. 
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Netherlands. 


The General Management of the Dutch 
Railways is assisted by seven Central De- 
partments, whose functions may be briefly 
defined as follows 


General Department (Staff, Welfare, Me- 
dical department, legal affairs) ; 

Operating Department (Operation of 
freight rolling stock, rostering of loco- 
motives and passenger rolling stock, 
timetables) ; 

Way and Works Department (Permanent 
Way, overhead works, level crossings, 
civil construction, various workshops 
concerned with fixed equipment) ; 

Rolling Stock and Workshops (Renewal 
and repair of motive power, electritica- 


tion, traction sub-stations, central 
workshops, lighting) ; 
Signalling (Signalling equipment and 


workshops, telecommunications) ; 


Economic Affairs Department (Charges, 
carriage on contract, litigation, research 
into transport needs, publicity and 
information, town planning develop- 
ments) ; 

Finance and Accounts Department (Fi- 
nancial management, revenue account- 
ing, and control, staff administration, 
statistics, budgets, costs). 

The Managers of these Central Depart- 
ments have powers specially delegated to 
them by the General Management. 

The are also sections of the Central 
Management which are neither technically 
nor administratively attached to the Cen- 
tral Departments. ‘They are 


— the Economic Efficiency Office (scru- 
tiny of financial commitments and cost 
accounting) ; 

- the Purchasing and Stores Office; 

— the Railway Police; 

— the technical and economic research 
and experimental office (for the co-ordina- 
tion of technical research and experiment 


and the relation of it to the economic ques- 
tions) ; 
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— the Operating Department, which 1s, 
in effect, an intermediate supervisory body 
between the General Management and the 
basic units, and which we shall discuss later. 


Portugal. 


The General Management of the Portu- 
guese Railways has at its command three 
Departments (Management Secretariat, Me- 
dical Department and Litigation) and five 
Divisions (Supplies, Commercial, Operat- 
ing, Rolling Stock and Motive Power, Way 
and Works). 


In general the Divisions have no execut- 
ive functions, apart from those that cannot 
be delegated to lower supervisory bodies. 

The Divisional Heads act on the orders 
of the General Manager and wield in this 
manner powers which are specially delegat- 
ed to them. 


Switzerland (C.F.F.). 


In the Swiss Federal Railways, there are 
14 Central Departments. Apart from the 
General Secretariat they include — Finan- 
cial Control and General Accounting, the 
General Cashiers and Deeds Department, 
the Staff Division, the Medical Division, 
the Passenger Commercial Department, the 
Goods Commercial Department, Traffic 
Control, ‘Treasurer, Works Division, Oper- 
ating Division, Motive Power and Work- 
shops Division, Generating Stations Divi- 
sion. 


The general powers of the divisions are 
fixed by the statutory order; they amount 
for the most part to those functions which 
can only be centrally run, but they are 
sometimes executive functions in the true 
sense. 

The functions of General Managers and 
Divisional Heads respectively are fixed by 
the order referred to. Thus the delegation 
of powers in the strict sense does not occur. 
The Divisional Heads control, in the name 
of the General Management, those matters 
Which are within their province. 
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IV. 


INTERMEDIATE SUPERVISORY BO- 
DIES BEIWEEN THE CENTRAL 
ADMINISTRATION AND THE BASIC 
UNITS. 


The number of these bodies varies be- 
tween the different systems and sometimes 
even within a single system between the 
different Departments. In the same way 
their nomenclature differs from country to 
country. This can lead to confusion when 
terms such as Management and District are 
mixed up, since they are not applied to 
bodies at the same level of the hierarchy in 
all Administrations. For this reason, it 
would appear useful to set out the fol- 
lowing diagrammatic table before going on 
to the details regional organization of each 
of the Administrations examined. 


First Intermediate 
Supervisory Body 


West Africa 


Region 
with three 
Departments 
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Movement and 
Traffic 
Permanent Way 
& Building 
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A, — Supervisory body directly subordinate 
to the Central Body. 


French West Africa. 


At the head of each region there is a 
Regional Manager. Each region includes 
the following Departments : Movement and 
Traffic, Rolling Stock and Motive Power, 
Permanent Way and Building, Adminis- 
trative Division, Accounts, General Sup- 
plies, Medical Department, Special Police. 


In certain Departments which are of 
lesser importance the Department Heads 
have direct control of the Heads of the 
basic units. When the department is im- 
portant enough to require it, an inter- 
mediate supervisory body is formed. 

The organization of departments which 
are internal to a Region corresponds fairly 
exactly to the grouping of the central 


Second Intermediate 
Supervisory Body 


« Movement and traffic » section 
(in some cases) 

« Permanent Way & Building » 
(in some cases) 


Rolling Stock and 
Motive Power Nil 


Rolling Stock & Motive Power 


Permanent Way and Building 


AIC ETUR, jie Ak inte S one Operating District 
District 
District 

Federal Germany ....... Regional 


partments) 


Management 
Departments as Central De- 


Operating Inspectorate 

Rolling Stock & Motive Power 
Supervisory Section 

Permanent Way and Building 
Section 


Operating District 
Traffic District 
Rolling Stock and Motive Power 


(same 


District 
New Works District (in some 
cases) 
SATISTF IU ade tere ama AA Regional Management with four 

Departments : 

Administration & Accounts Nil 

Operating Nil 

Works Permanent Way Inspectorate 


Motive Power and Workshops 


3* 


Motive Power Inspectorate 
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Belciiy (GSeNiGaiBe) meres 


Belgium (S.N.C.V.) .... 


France 


Greece 


Italy (F.S.) 


Netherlands 


Portugal 


| Switzerland (C.F.F.) 
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First intermediate 
Supervisory Body 


group Rolling Stock 
with 4 < Permanent Way 
technical / Electrical, 
subdivisions: | Signalling 


Regional Operating 


Regional group 


Operating 


Zone Commercial 

with 

four Rolling Stock & 

Departments | Motive Power 
Permanent Way 
& Works, Elec- 
trical 


Operating 
Rolling Stock & 
Motive Power 
Permanent Way 
& Building 


Region 

with 

three 
Departments 


Region Operation 
with three , Permanent Way 
Departments Motive Power 


Division, split into sections 


Operating Department (Central 
Office) 


Commercial & Operating Divi- 
sion 

Permanent Way & Works Divi- 
sion 

Rolling Stock & Motive Power 
Division 


District with 4 divisions 
Administrative 
Works 
Operating 

( Motive Power 
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Second intermediate 
Supervisory Body 


Nil 
Workshop Group 
Permanent Way District 
Electrical and signalling District 


Nil 


Operating Inspectorate Traffic 
Inspectorate Ticket collection 
Inspectorate 

Co-ordination Inspectorate 

Claims Inspectorate 

Section (for movable stock only) 


Permanent Way Section 


Operating District 

Rolling Stock & Motive Power 
District 

Permanent Way & Building 
District 


Operating Inspectorate 
Permanent Way Section 
Nil 


Nil 


Operating Inspectorate with four 

executives { Movement 
Permanent Way 
Motive Power 
Signalling. 


Movement Section, Accounts 
Section 
Permanent Way Section 


Nil 


Sections (in some cases) 
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departments of the Group Management, 
except that the functions of the Rolling 
Stock and Motive Power and Permanent 
Way and Building Departments are carried 
out by the Technical Department of the 
Group Management so far as works and 
planning are concerned and by the Supplies 
Department so far as the purchasing pro- 
grammes are concerned. 


Federal Germany. 


Between the H.V.B., the central manage- 
ment body and the basic units there are, 
firstly, the Regional Managements. 


The whole of the D.B. system is, in fact, 
divided into 16 Regional Managements, 
each one run by a Chairman. Each Ma- 
nagement directs operations in its division, 
in so far as the administrative work in 
question does not overlap the H.V.B. or 
the Central Departments. 


The Chairman of each Management 
directs the whole of his area and does not 
simply fulfil the role of a co-ordinator of 
the various branches of the service. How- 
ever, there are separate management bodies 
for the Workshops Department and each 
of these management bodies covers the area 
of several of the ordinary Managements. 


The Heads of the various branches of 
management fulfil, under the responsibility 
of the Chairman, the specialized functions 
which are entrusted to them. ‘They issue 
orders as the representatives of the Manag- 
ing Committee. The Departmental Heads 
of the H.V.B. thus have no authority over 
the Divisional managers. 


It should be noted that the division of 
the various Departments in the Manage- 
ments is almost the same as that in use in 
the H.V.B. 


Austria. 


Between the General Management and 
the local units, there are « Offices » and 
« Departments ». ‘The difference between 
« Offices » and « Departments » is as fol- 
lows : an Office specializes in a single 
activity, whereas a « Department » covers 
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several activities; an « Office » covers the 
whole of the federal territory whilst a 
« Department » is limited to its own area. 


A point that we shall come to later and 
which is worthy of remark is that certain 
local units report direct to the General 
Management. 


An office is run by a Manager and a 
Department by a Chairman. 


Technically, the Offices report to the 
General Management or to a Central De- 
partment (for example, the Central Water 
Power Office and the Electrification Office, 
which are branches of the electrical depart- 
ment; the Staff Office, a branch of the 
General Secretariat; the Wagon Office; the 
Revenue Office; the Claims Office, a 
branch of the Commercial Department). 
In relation to the local units, these are on 
the same level as the Regional Manage- 
ments. 


The Regional Managements report 
directly to the General Management. They 
include the following Departments : Admi- 
nistration and Accounts, Works, Motive 
Power and Workshops, Operating. The 
Management Chairmen are charged with 
supervising the co-ordination of the various 
Departments. 


Belgium (S.N.C.B.). 


In the S.N.C.B. the intermediate body 
between Management and the local units 
is the regional « group » (eight in number 
over the whole system). 


At the head of each group is a senior 
official, the group Chief. His task is 
essentially to co-ordinate and supervise. 

The various subdivisions of the group 
— Operating, Rolling Stock, Permanent 
Way or Electrical, and Signalling — report 
directly to the central supervisory body, 
without reference to the Group Head. It 
should be noted that certain functions by- 
pass the regional supervisory body. In par- 
ticular, the main workshops are responsible 
to the Central supervisory body. 

Generally speaking, the regional body has 
the same constituent parts as the central 
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body, although at a lower level; executive 
and supervisory duties take precedence over 
management and the issue of general rules. 


The Operating subdivision corresponds 
to the Operating Management and _ the 
Commercial Department in the central 
body. But the Commercial Department 
has, in addition, another regional organiza- 
tion at its command — the commercial 
agents, who are specially concerned with 
watching over goods traffic and contact 
with customers. The geographical areas of 
the agencies are not always the same as 
those of the groups. 


In the regional body, the Finance Depart- 
ment is represented by a regional accounts 
office and the Staff Department by a staff 
affairs and welfare office on the one hand 
and a regional medical centre on the other. 


Belgium (S.N.C.V.). 


In the S.N.C.V., as in the S.N.C.B., there 
are « groups » which take part in the oper- 
ation of the system. ‘The Heads of these 
groups are placed under the immediate 
authority of the General Manager, certain 
of whose powers in this respect may be 
delegated to the Departmental Managers 
and Heads in the Central Administration. 

In general, the organization of the groups 
differs from that of the central body in that 
their activities are of a strictly technical 
character, 


Spain, 


The R.E.N.F.E. territory is divided into 
zones, each one in the charge of a Manager. 
Each zone comprises four departments 
Operating and Commercial, Rolling Stock 
and Motive Power, Permanent Way and 
Works, and Electrical. But certain depart- 
ments which are, geographically speaking, 
in zonal territory, none the less report to 
the appropriate Central Departments 
General Rolling Stock and Motive Power 
Workshops, General Workshops for fixed 
Permanent Way equipment, Main and sub- 
sidiary stores, Regional supplies offices, the 
Regional Fuel Department organization, 
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the Health service and inspectorate, the 
Treasurer, Forestry operations and Re- 
gional cashiers. 

The Zonal Managers come directly under 
the orders of the particular Managements 
to which they are answerable for the proper 
working of their Departments. Normally 
it is they that deal with the Departmental 
Chiefs. In special circumstances, the staffs 
of Headquarters Departments may deal 
with the Zonal Departments on day to day 
matters. The position of the Zonal Manag- 
ers in the organization is that of Deputy 
Chief of a headquarters Department and 
the position of a Zonal Departmental Chief 
is analogous to that of a central depart- 
mental chief. 


France (S.N.CE.). 


The S.N.C.F. is divided into six Regions 
each run by a Regional Manager. 

The Regional Managers are entrusted by 
the General Management with the manage- 
ment of railway operations in their Re- 
gional areas within the framework of the 
orders, instructions and directives that they 
receive from the General Management. 


The Regional Manager has full powers 
within his area, apart from those entrusted 
to specialized bodies reporting directly to 
the General Management. 

The Departmental Heads of the General 
Management have no authority over Re- 
gional Managers except as representatives 
of the General Manager on general ques- 
tions. 

Each Regional Manager is assisted by 
three Departmental Heads Operating, 
Rolling Stock and Motive Power, Perma- 
nent Way and Buildings. He also has a 
Chief Engineer, concerned with we!fare Cy 

The division of responsibility for these 
various Regional Departments does not 
correspond exactly to that of the different 
Departments or sections of the General 
Management. 


(‘) The Mediterranean Region is subject to 
a special organization. ; 
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The Operating Department generally 
includes : the General Section (Secretariat, 
Accounting, Staff, General Superintendent) , 
the Movement Section (Rules and regula- 
tions, Timetables, arrangements for car- 
riage, allocation of Rolling Stock), the 
Commercial Section (traffic, co-ordination, 
litigation, refunds, Accounting controls), 
the Planning Section (safety installations 
and station working). 

The Rolling Stock and Motive Power 
Department : the General Section (Staff, 
Accounts, Supplies), the Motive Power sec- 
tion (Movement and maintenance of loco- 
motives and the electrical section), the Rol- 
ling Stock section (motored and trailing 
rolling stock). 

The Permanent Way and Buildings De- 
partment : the General Section (Staff, Ac- 
counts, Estates), the Maintenance Section 
(Maintenance and inspection, Works and 
Supplies, Stores) the Planning Section 
(Building and civil construction, signalling, 
electrical installations) . 


Greece (C.E.H.). 


The system is split between two Regional 
Managements. Each Region is run by a 
Manager reporting directly to the General 
Manager. The Central Departmental Ma- 
nagers thus have no direct authority over 
the Regional Managers. 

Each Management includes, basically, an 
Operating Department, a Permanent Way 
maintenance Department, and a Motive 
Power Department. The arrangement of 
these Department corresponds to a large 
extent to the arrangement of the Central 
Departments. 


Italy (F.S.). 


The intermediate supervisory bodies be- 
tween the General Management and the 
local units are the districts. These are 
divided into sections, one for each branch 
of operation under Sectional Heads who 
follow the general instructions of the Dis- 
trict Head, but are responsible on the tech- 
nical side to the appropriate technical De- 
partment. 
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The Central Department Heads have no 
direct authority over the District Heads. 
These report, in actual practice, to the 
General Manager. 

The Districts are subdivided into offices. 
Their organization corresponds, on a reduc- 
ed scale, to that of the General Manage- 
ment, apart from the one case of the Works 
and Building Department. Here, the cor- 
responding regional bodies are the Works 
Sections and the Electrical and Signalling 
Equipment Offices. 


Netherlands. 


Since the system is of limited extent, the 
intermediate supervisory body between the 
General Management and the local units 
is the Operating Department, which con- 
sists of a Central Office (see above) and 
eight Inspectorates. 

Each Operating Inspectorate is run by 
four inspectors one for Movement, one 
for Permanent Way, one for Motive Power 
and one for Signalling. 

The inspectors report directly to the 
Head of the Operating Department. The 
Heads of the Central Departments have no 
authority over the inspectors. 


Portugal. 


The regional Departments have neither 
Managers nor Chairmen. ‘The areas are 
directly under the orders of the appropriate 
Departments. 

Within each area the arrangement of 
Departments corresponds to the arrange- 
ment of the Central Departments. 


Switzerland (C.F.F.). 


The intermediate supervisory body be- 
tween the general management and the 
local units is the district management. 

However, there is no intermediate body 
between the motive power and workshops 
department on the one hand and the work- 
shops on the other. ‘The same applies to 
generating stations. 

Each of the three districts is managed by 
a district manager reporting directly to the 
General Management, not to the Central 
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Departments. Each district manager has 
four sections under his command : the 
administrative section, the works section, 
the operating section and the motive power 
section. 

The last three sections correspond to the 
similar sections of the General Manage- 
ment. The first one works with the staff, 
litigation, medical and general manage- 
ment departments. 

The sections of the general manage- 
ment and the districts correspond directly 
to each other in spheres of action. 

The sectional heads must submit im- 
portant questions to the Head of the 
relevant Department or to their district 
manager, either for information or to 
obtain a decision. 


B. — Other intermediate supervisory 
bodies. 


French West Africa. 


There is no second intermediate super- 
visory body, except that of the three De- 
partments of the Dakar-Niger Region 
Movement and ‘Traffic, Permanent Way 
and Buildings, Rolling Stock and Motive 
Power. In this region, the first two have 
each of them a third supervisory body. 


Algeria. 

The Operating Districts are made up of 
Inspection sections, run by Inspectors. 

The Rolling Stock and Motive Power 
Districts consist on the one hand of units 
including depots and their attached work- 
shops as well as the supervisory sections 
belonging to these units and, on the other 
hand, rolling stock units (workshops) 
minor maintenance units and travelling 
maintenance units. 

The Permanent Way districts are sub- 
divided into sections. 


Federal Germany. 


In each management's area, Operating 


Districts, ‘Traffic Districts, and Rolling 
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Stock and Motive Power Districts, are esta- 
blished. When major works of construc- 
tion or reconstruction are undertaken, 
« New Works » districts are set up. 

The local units are directly under the 
command of the Operating Districts. They 
comprise 
(stations and 


a) movement — sections 


halts) ; 


b) traffic sections (forwarding, booking 
offices and station cashiers) ; 


c) Permanent Way and Building Sec- 
tions (permanent way districts, buildings 
districts, signalling districts, telecommunic- 
ations and also engineer's trains, permanent 
way works, crossing works, permanent way 
equipment works, signalling workshops, 
telecommunications workshops) ; 


d) Rolling Stock and Motive Power Sec- 
tions (depots, maintenance, road transport 
garages, overhead electrical equipment dis- 
tricts, railway generating stations, high ten- 
sion current districts). 


The units referred to in a) and c) above 
are normally subordinate to Operating Dis- 
tricts while those set out in d) are subor- 
dinate to Rolling Stock and Motive Power 
Districts and those referred to in 6) to 
Traffic Districts. 


Austria. 


Stations, Motive Power Inspectorates and 
Permanent Way Inspectorates are directly 
responsible to the Regional Managements. 
In addition, the following are responsible 
to the General Management : the Signalling 
Inspectorates, the Telecommunications Ins- 
pectorates, the Major Workshops, Inspec- 
torates of the Electrical Department and 
Offices, the electric cable, Power Stations 
and Stores Inspectorates. 


Belgium (S.N.C.B.). 


In the Operating Department, there are 
no intermediate bodies betwen the regional 
management and the stations. In the sphere 
of station working, there are, however, 
Inspectors in charge of work of this kind. 
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In the Rolling Stock Department, the 
workshops are grouped in administrative 
units. 


In the Permanent Way Department, the 
regional group is subdivided into districts 
(averaging four in number) and each com- 
prising two or three sections. ‘There are 
also districts in the Electrical and Signalling 
Department. 


Belgium (S.N.C.V.). 


There are virtually no intermediate 
bodies under the groups, since the latter 
are not sufficiently important to warrant 
them. 


Spain. 


There are Divisions or Imnspectorates 
under each Zonal Department : Divisional 
Operating Inspectorates, Traffic Inspector- 
ates, Checking, co-ordination and claims 
Inspectorates for the « Operating and Com- 
mercial » Department, Depots, Workshops, 
and Rolling Stock Divisions for the « Rol- 
ling Stock and Motive Power » Depart- 
ment, Permanent Way Sections, Electrical 
Divisions and Electrification Divisions for 
the « Permanent Way and Works » Depart- 
ment. The permanent way divisions are 


divided into districts and these in turn are 


divided into sections. 


France. 


Each Region of the S.N.C.F. is divided 
into districts Operating, Rolling Stock 
and Motive Power, Permanent Way and 
Buildings. The functions of these different 
districts correspond to those of the regional 
Departments to which they are responsible. 
The District Chief is responsible for the 
operating of that department within the 
territory of his district and on the basis of 
the orders, instructions and directives which 
he receives from the Regional Management. 

The Operating Districts consist of Mo- 
vement Sections and Traffic Sections, the 
Motive Power Districts consist of depots, 
the Rolling Stock Districts consist of main 
workshops and maintenance depots, the 
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Permanent Way and Buildings Districts 
consist of Sections, themselves divided first 
into areas and then into sub areas. 


Greece. 


Under each Management, the Permanent 
Way Sections and maintenance services are 
responsible directly to the Permanent Way 
Department, Telephone and Telegraph 
works to the Fixed Equipment Department, 
locomotive depots to the Motive Power 
Department, the Operating Inspectorates to 
the Operating Department. 


The Permanent Way sections are them- 
selves divided into districts. 


Italy. 


The local units are directly responsible 
to the regional districts. 


Netherlands. 


There is no intermediate body between 
the Operating Inspectorates and the local 
units. 


Portugal. 


Those Districts, which are common to the 
Operating and Commercial Departments, 
have dependent upon them Movement Sec- 
tions and Accounts Sections. The Districts 
of the Permanent Way and Works Depart- 
ment have Sections and the Districts of the 
Rolling Stock and Motive Power Depart- 
ment have depots. 


Under the Regional Management, res- 
pectively to these divisions, are dependent : 
on the one hand, the maintenance sections, 
which are also divided into districts; on 
the other hand, the establishments. 


We 
GEOGRAPHICAL ORGANIZATION. 


The following table gives statistical infor- 
mation on the numbers and average im- 
portance of the Regions in each Adminis- 
tration. The term « Region » is here 
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REGIONAL SUPERVISORY BODY. 


Average Average Average 
length length number 
of line of track of staff 
in each in each in each 
Region Region Region 


Number 
of 
Regions 


| 2 ee eee ee ee ee eee 
French West Africa .... 4 938 km 1076 km 3 483 


Algeria (No Regions 
only 
Districts). 
Federal Germany 1900 km 32 000 


Austria 1500 km 14 500 The Vienna 
Region has 
2895 km 
and a staff 
of 25 000. 


— 628 km 9 285 


from 300 — from 65 
to 800 km to 2 200 
1 870 km 2 600 km 16 810 


6 870 km 14 100 km 
Greece (State) 623 km 770 km 


Ttaly (F.S.) ‘ 2015 km Not includ- 
ing the Ter- 
ritory of 
Trieste, 
106 km of 
line and a 
staff of 
2 789. 

Netherlands 


Portugal : 


— Operating & Commer- 
ClalDIStiictsiae caren 


— Rolling Stock & Mot- 
ive Power Districts 


— Permanent Way & 
Works Districts .... 


Switzerland (C.F.F.) .... 
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applied to the supervisory body directly 
under the central body. 

We shall undertake, in what follows, to 
analyse in the case of each Administration, 
the principles which have led to the fixing 
of this particular number and this average 
level of importance. We shall also specify 
how this geographical division of the 
country into Regions has been effected. 


French West Africa. 


The French West African Railway Ad- 
ministration includes four regions of un- 
equal importance. Each region is formed 
by the railways built within the whole of 
one or several of the territories of the 
French West African General Federal Go- 
vernment. This is, indeed, the only rational 
solution, since the lines in each region 
form a distinct and homogeneous unit, 
without rail links with the lines in the 
other regions. 


Algeria. 
(It will be recalled that the Algerian 


Railways have no regions in the strict 
sense.) 


Federal Germany. 


The D.B. system is divided into 16 Ma- 
nagements. On the average they have 1 900 
km of line and a staff of 32000. They are 
equivalent to 11 Operating Districts, 5 Rol- 
ling Stock and Motive Power Districts, 
5 Traffic Districts and 1 New Works Dis- 
trict. 

For historical reasons, the Managements 
differ greatly in importance : the length of 
line varies from 986 to 312 km and the 
number of staff from 8 500 to 48 000. 

The delineation of the areas is basically 
the result of the political and geographical 
structure of the country. 

It may be recalled that there are Work- 
shop Managements; in fact five of the six- 
teen Managements fulfil this role. 

The D.B. system includes 173 Operating 
Districts, 79 Rolling Stock and Motive 
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Power Districts, 74 Traffic Districts and 
30 New Works Districts. ‘The delineation 
of the Districts is influenced by the econo- 
mic structure of the country. 


Austria. 


In Austria, the system is divided into 
4 Managements, of historical origin. The 
Austrian Federal Railways Administration 
is undertaking a re-organization of these 
Managements. It is thought, in effect, that 
both the operation and the administration 
of a 6000 km system can be centralized; 
the aim of the re-organization that is con- 
templated is to reduce the functions of the 
Managements, leaving them only those 
control and executive powers which are 
strictly necessary. 


At present, the length of line per Mana- 
gement varies from 518 to 2895 km, and 
the staff from 7000 to 25000 persons. 


Belgium (S.N.C.B.). 


The S.N.C.B. has divided the system into 
« groups ». The conception of groups 
formed by the axial lines, centred on Brus- 
sels and with branches attached to them 
persisted down to the end of 1940, but was 
not entirely satisfactory. At that time, a 
central group was set up to co-ordinate the 
movement of the various traffic flows which 
pass mainly through the central part of the 
country. 


After the war, the division of the system 
was based on one group per province. 
However, the province of Hainaut has been 
divided into two separate groups, the head- 
quarters of one being in the provincial 
capital and the other at Charleroi, an im- 
portant town in a_ highly industrialised 
area. Since the beginning of 1952, the 
Arlon and Bruges groups have been wound 
up and attached to those of Namur and 
Ghent respectively. 


Belgium (S.N.C.V.). 


The system is divided into 7 operating 
groups, the length of line varying from 300 
to 800 km. Geographical dispersion and 
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the position of the principal centres have 
played a preponderant part in fixing the 
boundaries of the groups. These are there- 
fore based on the economic rather than the 


political structure of the country. 


Spain. 


In Spain, the division of the system into 
7 parts called « zones » goes back to the 
amalgamation of the former Companies. 
The number and relative importance of 
these Zones has been retained since then, 
because their average size is such that there 
is only one supervisory body between the 
General Management and the local Divi- 
sions; each of these zones has a length of 
about 2000 km and has a communication’s 
system which allows of easy communication 
with the zonal headquarters. 


In the geographical delineation of the 
zones, the first consideration has been the 
shape of the system itself, the existence of 
railway centres and the distribution of traf- 
fic. So far as possible, the radial structure 
of the system has been retained. 


France. 


The S.N.C.F. system is divided into 6 Re- 
gions East, North, West, South West, 
South East and Mediterranean. The 
boundaries of these Regions (*) with a 
few alterations, more or less follow those of 
the old systems. ‘These virtually formed 
radial lines, centred on Paris and leading 
towards the frontiers of the country. 


The Mediterranean Region was formed 
in 1947 with the aim of effecting geogra- 
phical decentralisation. ‘Uhis measure of 
decentralisation was aimed partly at speed- 
ing up the executive process in a geogra- 
phical area that was far removed from 
Paris, the headquarters of the General 
Management and the other Regional Ma- 
nagements, and partly at trying out expe- 


(*) Except, of course, for the boundaries of 
the Mediterranean Region, which was formed 
by abstraction from the former South East and 
South West Regions. 
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rimentally a new form of organization of 
the Regional Departments which might 
result in a reduction of the staff of the 
regional management body. In fact, it does 
not seem that the Mediterranean Region 
experiment is suitable for extension to the 
whole of the S.N.C.F. Although it permits 
functional regrouping of a kind which 
would be worth extending, in so far as its 
application to wider areas was not counter- 
ed by serious difficulties, the experiment 
has led to an increase in the general 
expenditure of the S.N.C.F. 


Greece. 


The existence of the major administrative 
centres of Athens and Salonica has led the 
number of regions of the C.E.H. to be 
fixed at two. 


Italy (F.S.). 


In Italy, the State Railways are divided 
into districts. The geographical nature of 
Italy and the extended nature of the rail- 
way system have led to a departure from 
the principle of geographical divisions, 
radiating from the headquarters of the 
central departments. The system of « dis- 
trict >» organization allows of effective con- 
trol and supervision even of the most 
distant lines which a centralised system 
would have been liable to neglect in favour 
of lines that were closer, geographically, to 
the regional headquarters. 

The arrangement of districts has been 
made essentially on the basis of geogra- 
phical and economic considerations; as a 
result, the districts vary greatly in im- 
portance. The largest is that of Turin 
(1937 km of line and 13917 staff) and the 
smallest that of Cagliari (417 km of line 
and 1 828 staff). 


Netherlands. 


The system includes 8 Operating Inspec- 
torates, the number being determined by 
the volume of traffic to be controlled. 
They are based on the economic structure 
of the country. 


DECEMBER 1953 


Portugal. 


The system is not divided into regions 
but directly into Divisions, which vary from 
Department to Department (7 for Operat- 
ing, 5 for Rolling Stock and Motive Power, 
5 for Permanent Way and Works). 

The actual placing of the boundaries of 
the Divisions is derived in essence from the 
grouping of the former concessions. Its aim 
is to facilitate the process of control. The 
system intends to amalgamate these bound- 
aries, in the geographical sense. 


Switzerland (C.F-.F.). 


In Switzerland, not only geographical, 
but also historical and political principles 
have shaped the various regions and deter- 
mined their relative size. 


When the former companies were natio- 
nalized, their headquarters were situated in 
various places. For example, that of the 
Gothard Company was at Lucerne. ‘These 
places became the centres of the newly esta- 
blished « districts ». To start with, there 
were five districts. These were reduced to 
three after the first World War. But an 
Operating Inspectorate and the Central 
Treasurers Department remained at Basle, 
a former district headquarters and the cen- 
tral freight traffic control department re- 
mained at St. Gall — also a former district 
headquarters. 

Moreover, since Berne was both the head- 
quarters of the General Management and, 
at the same time, that of the Confedera- 
tion’s central administration, railway admi- 
nistration had to be situated elsewhere in 
order to conform to the decentralization 
which is a part of the federal structure of 
the Swiss Confederation. In the end, it 
has been found that the relative importance 
of the different regions has tended to 


equalise itself. 
* & * 


VI. 


RAILWAY ADMINISTRATION’S COM- 
- MENTS ON THEIR OWN ORGANIZA- 
TIONS. 
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French West Africa. 


The geographical shape of the French 
West African system and the scattered posi- 
tions of the lines require extensive decen- 
tralisation; none the less, certain matters 
must be centralised financial matters, 
staff regulation matters, the budget and, 
as a result of these, staff statistics, general 
programmes for the acquisition of equip- 
ment and for the extension and modernisa- 
tion of the system. 


The tendency is to reduce as far as pos- 
sible, the number of superimposed bodies 
and to promote supervision by means of 
inspectors. 


Algeria. 


The three Departments of the Algerian 
Railway System (Operation, Rolling Stock 
and Motive Power, Permanent Way) are 
divided into districts with their head- 
quarters respectively at Algiers, Oran and 
Constantine. Each Department has a Dis- 
trict Chief in charge, so that, within the 
territorial area of each district, responsibi- 
lities fall on different Chiefs for the dif- 
ferent Departments. However, this posi- 
tion has never caused any difficulty and the 
divisions adopted correspond to the poli- 
tical and economic division of Algeria into 
three provinces centred on Algiers, Oran 
and Constantine. 


Federal Germany. 


The concentration of responsibility in 
one man at regional level has the advant- 
age, according to the D.B., that the man 
responsible keeps a more careful watch on 
all the activities involved. He does not 
favour one branch of the service to the 
detriment of the others. He exceeds the 
bounds of mere co-ordination and brings 
into harmony the divergent tendencies of 
the various branches. But, of course, it is 
as well to beware lest specialization is 
neglected in the decisions that are taken. 
With this in mind, the man in charge is 
given every opportunity to consult the spe- 
cialist_ groups. 
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By contrast, an organization in which 
responsibility is concentrated on a small 
group of the chiefs of the various divisions 
or specialist groups leads to a lack of co- 
operation and to disregard to the general 
interest. 

None the less, a certain degree of spe- 
cialisation may offer the adyantage of more 
efficient working in the various branches; 
this may be especially the case at the local 
level. For this reason, where the amount 
of traffic and importance of the work 
undertaken makes it necessary at this level, 
the D.B. has carried out a division of 
responsibility between the specialised de- 
partments. If inter-departmental co-oper- 
ation at the local level raises difficulties, 
these are resolved by the Districts who can, 
as required, appeal to the Managements for 
a decision. 


In forming its scheme or organization, 
the D.B. has always followed the principle 
of extensively decentralising functions and 
powers. The basis of the work done thus 
remains in the local units and the powers 
entrusted to them are as wide as possible. 
The directing bodies may only intervene to 
establish general policy and give overall 
directions. As a result, the H.V.B. or the 
Managements are only concerned with mat- 
ters that cannot be dealt with by lower 
authorities. This does not mean that no 
individual difficulties are referred to the 
central departments : such a concentration 
in many cases permits a better utilization 
of staff and a more rational organization of 
business. 


Austria. 


The Austrian Railway Administration 
holds that the concentration of executive 
power within a certain area in the hands 
of one man offers the advantage that the 
interests of the different Departments can 
be quickly reconciled. 

The disadvantage of this system lies in 
the possibility that the single manager may 
be overworked. Where power is alloted 


between several managers, this need not be 
feared. 
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Either system, however, may give good or 
bad results, according to the ability of the 
managers themselves. 

Up to the present, Austrian Railway 
practice has been to use individual ma- 
nagers. They are satisfied with the system 
and do not propose to change it. 


Belgium (S.N.C.B.). 


In the opinion of the S.N.C.B., an 
organization by which all responsibility in 
a given area is entrusted to a single chief, 
is advantageous because of more effective 
co-ordination between the different depart- 
ments. 

The difficulty, however, lies in finding a 
sufficient number of chiefs who possess in 
requisite measure, both the widespread 
experience and the highly developed qua- 
lities needed to apply the general policy 
decreed by the central authority. 


If such regional chiefs of this sort are 
lacking, the result is disunity in operation, 
a lack of co-ordination, discontent on the 
part of staff who receive different treat- 
ment in different regions, and variation in 
the service given to customers. 


Another disadvantage arises from the 
need to reduce the size of the zone. If this 
were not done, it would be necessary to 
appoint specialist deputies to assist the 
chief. 


In an organisation, in which responsi- 
bility within a given area is entrusted to 
a different chief for each Department, as 
many chiefs are required as there are types 
of work. Difficulties similar to those men- 
tioned above recur. There is one extenuat- 
ing circumstance, that the chiefs to be ap- 
pointed need not have such wide expe- 
rience, but also an added difficulty in that 
co-ordination between chiefs in a particular 
region and also between different regions 
becomes more awkward. A corrective may 
be found in giving to the regional chiefs 
Instructions which are precise enough to 
ensure that, in particular respects, all re- 
gions work in the same way, rather than 
general directions open to liberal inter- 
pretation. 
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A form of organization in which group 
chiefs were responsible for all work within 
a given area was tried out by the S.N.C.B. 
from 1942 to 1947. Since then, this form 
of organization has been abandoned. ‘The 
central authority became aware that, in 
spite of steps taken to promote efficient 
co-ordination, the general directives were 
carried out in very varied ways by the 
eroup chiefs. This hindered that rationaliz- 
ation and standardisation of methods of 
work without which the operation of so 
dense a network as the Belgian system 
would be inconceivable. 

At present, general policy instructions are 
drawn up by the specialized Departments 
of the central body. The regional body 
takes no part in drafting them. 


The S.N.C.B. considers that this organiza- 
tion has the following advantages : 


— It removes the danger of running 
counter to general policy, the risk of pas- 
sing on orders incorrectly, and the risk that 
orders may be wrongly interpreted by the 
local body. 

— Control by the regional body is sim- 

lified, since general directives are replaced 
by detailed orders which sometimes take 
the form of specific instructions. 


— The local body can be sure that, if 
inconsistencies or imperfections arise when 
orders are carried out, its comments will 
receive the attention of the regional body, 
since it is the duty of the latter to inform 
the central authority. 


— The central body can examine po- 
tential improvements to which the local 
body has drawn the attention of the re- 
gional body. Improvements effected in this 
way can be passed on to all local sections. 


One objection, which might be raised 
against this form of organization, is that 
the position of the regional chief is some- 
what passive. This objection may be dis- 
missed. The Central Management in fact 
requires the Regional Chief to show a very 
high degree of initiative in pursuit of the 
aims set before him by the Central Manage- 
ment. In addition, the difficulties result- 
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ing from a lack of co-ordination between 
the various specialized departments at 
regional level are mitigated by the fact that 
one of the regional chiefs is charged with 
the duty of maintaining the necessary 
liaison. 


Belgium (S.N.C.V.). 


The S.N.C.V. considers that an organiza- 
tion with a single chief in a given area, 
implies a « chain of command » type of 
organization. Its basic advantages are 
simplicity, ease of control and the mainten- 
ance of discipline. On the other hand, such 
an organization is distinguished by slow- 
ness, lack of specialization, difficulties of 
co-ordination and the dangers of paro- 
chialism. 

On the other hand, the basic advantages 
of a system of divided responsibility are a 
better division of work, greater adapta- 
bility and wider scope for initiative, fore- 
stalling any excessive power in the hands 
of a single chief. But there are grounds 
for fearing a lack of control of operations, 
a lack of discipline and also insufficient 
allocation of responsibility for certain func- 
uions. 

Spain. 

The R.E.N.F.E. Administration — holds 
that it is difficult to draw conclusions which 
can be applied to all systems from general- 
ized ideas put forward on the subject of 
organization. This is because of the many 
special factors which influence the position 
of each system. Keeping to the specific 
case of the Spanish system, the R.E.N.F.E. 
Administration emphasises that the seven 
regional zones were set up with the object 
of decentralizing the executive process and 
the control and supervision of the actual 
work. At the same time a chief was placed 
at the head of each zone, who was endowed 
with initiative and the power to issue 
orders and could thus manage the various 
departments in his zone with the greatest 
possible efficiency and by direct contact 
with the staff. The results so far achieved 
give grounds for considering this step to be 
successful. 


980/82 


France (S.N.C.F.). 


The S.N.C.F. took over from the former 
French railway systems, each of which had 
its own characteristics and ‘individuality. 
Unity of control has been achieved | by 
entrusting the rights and responsibilities 
involved in the running of so large an 
undertaking to a General Manager who is 
controlled and instructed on general policy 
by the Administrative Board. 


The formation of a national system neces- 
sarily entailed the disappearance of regional 
pecularities, so that unification of technical 
practice might follow upon unification of 
management. Besides, the S.N.C.F. had set 
up Central Departments which were to 
form the General Managers « General 
Staff ». In order to unify practice quickly, 
certain executive powers had to be entrust- 
ed to these Departments. So, for a time, 
they took on a guise of an intermediate 
supervisory body between the General Ma- 
nagement and the Regions. In this way, 
the Central Departments succeeded in esta- 
blishing a new spirit in all branches of rail- 
way work and have achieved a remarkable 
unity. Then it became possible to incor- 
porate these Departments in the General 
Management, which has now resumed its 
role of general staff. Its functional activ- 
ities, allied to its general tasks of organiza- 
tion, direction and supervision, are divided 
out amongst the various Managements 
which centre on the General Manager and 
his Deputies. 


The Regional Departments, which for- 
merly undertook entire responsibility for 
the railways were over large, after inaugur- 
ation, since certain of their important func- 
tions were transferred to the Gentral De- 
partments, without these latter taking over 
the staff concerned. 

Then the S.N.C.F. applied itself to  re- 
grouping the Regional Departments and 
the Regional Managements. At the same 
time its policy was to reduce and to con- 
centrate these Departments. Still pursuing 
the principle of unified control, the same 
basis was adopted as for the General Ma- 
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nagement and the Central Departments. 
A single team was formed, consisting of the 
three Heads of the Operating, Rolling 
Stock and Motive Power, Permanent Way 
and Buildings Departments, together with 
the Regional Manager who thus became a 
real Regional Chief. The regional Depart- 
ments became the Regional Manager's’ own 
Departments and, in fact, another interme- 
diate supervisory body disappeared. 


So far as Districts are concerned, the 
S.N.C.F. is not in favour of entrusting the 
management of all the departments within 
the District to a single executive. The 
principle of unified Districts may seem 
attractive but, to apply it generally, 40 to 
60 men must be found who are outstanding 
enough, not only to have grasped thorough- 
ly three different skills, but above all, each 
to be in direct control of a staff of twelve 
to fifteen thousand. It may be quite pos- 
sible to train officials who combine suf- 
ficient ability in the spheres of each of the 
three Departments, but to make more than 
about ten subordinates report directly to 
a single supervisory body would be to 
ignore one of the elementary rules of 
organizing a chain of command; the num- 
ber of Signal Box Inspectors, Commercial 
Inspectors, Area Inspectors, Main Station 
Inspectors and Permanent Way Section 
Inspectors would be well over twenty. 


None the less, the S.N.C.F. is engaged, 
throughout the system, in regrouping cer- 
tain functions as between Districts. In this 
it is managing to unify the headquarters 
and the boundaries of the different Depart- 
ments. ‘Thus it succeeds in giving the Dis- 
tricts a genuine identity, based on the team 


spirit, just as has been done for the higher 
bodies. 


Italy (F.S.). 


The system adopted by the Italian State 
Railways entrusts responsibility for the 
operation of the different departments in 
the regions (Districts) to the departmental 
heads. These answer directly for their 
actions to the appropriate Central Depart- 
mental Chiefs, from whom they also receive 
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all necessary orders. In principle, the tasks 
allotted to the highest level of authority 
in the Region (District Superintendent) 
are those of supervision and co-ordination. 


This system offers an advantage in that 
complete standardization in similar activ- 
ities can be obtained throughout the 
country as well as straightforward inter- 
pretation and prompt fulfillment of in- 
structions given by the Central Department, 
without any delay being caused by filtering 
past the District Superintendent. 


A disadvantage is liable to arise from the 
fact that matters which concern several 
Departments may be dealt with differently 
by different regional heads and operation 
will thus be unco-ordinated. This disad- 
vantage is, in practice, countered by the 
co-ordination which the Central Depart- 
ments undertake on projects of any import- 
ance which affect several departments at 
regional level in the same area. In addi- 
tion, the watch kept by the District Super- 
intendent helps to reduce the discrepancies 
which might appear in this way and in the 
last instance to direct the work of the dif- 
ferent groups towards a goal which, both 
technically and economically, will assist the 
undertaking. It is in precisely this sphere 
that the high administrative tasks in the 
hands of the District Superintendent be- 
come evident. Relieved of matters of 
detail, he has to harmonise and encourage 
the executives in their work. 


Netherlands. 


The Netherlands Railway Administration 
considers that the organization in separate 
lines of responsibility of specialist activities 
is advantageous in that all the work and 
experience appropriate to a certain sphere 
are concentrated. At the same time, a dis- 
advantage of this form of organization lies 
in the danger that specialists in different 
Departments may lose sight of the general 
picture of operation. ‘Thus, co-ordinating 
measures are required, to keep down the 
number of decisions to be taken and the 
amount of business to be dealt with. 


In the sphere of operating in the strict 
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sense, this disadvantage is overwhelming. 
For this reason, on Ist January, 1952, the 
Dutch Railway Administration has combin- 
ed, in one Operating Department, the local 
Inspectorates which were formerly attached 
to the Movement, Permanent Way and 
Works and Motive Power and Signalling 
Departments respectively. The running of 
each Inspectorate was entrusted to a group 
of four Chief Inspectors. Having only 
brief experience of this system, the Dutch 
Railways cannot yet pronounce a_ final 
judgment on the subject. 


Portugal. 


Responsibility within a given area falls 
on different chiefs for different depart- 
ments; the Portuguese Railway Administra- 
tion considers that, in this way, responsi- 
bility is better defined. 


Switzerland (C.F.F.). 


The present organization of the Swiss 
Federal Railways Administration answers to 
the requirements of the shape of the system 
and of the political and geographical factors 
to be taken into account. The organisa- 
tion works satisfactorily and, since it ful- 
fills requirements, there is no need to 
alter it. 


None the less, the administration’s stand- 
ing orders have recently undergone revi- 
sion. In this connection, one of the main 
debates has been on the alternatives of cen- 
tralizing or decentralizing functions. A 
compromise solution has been adhered to. 
But at the same time they have avoided 
introducing, and have prevented the growth 
of duplication of function between central 
departments on the one hand and district 
sections on the other. 


* * * 


SIMPLIFICATION AND RETRENCH- 
MENT OF ADMINISTRATIONS. 


We shall outline below the steps which 
certain Railway Administrations have taken 
recently or propose to take with the object 
of simplifying their organization and reduc- 
ing their administrative staff. Such steps 
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include : centralization of departments with 
the object of increasing efficiency, amalgam- 
ation or regrouping of offices, revision of 
geographical areas entrusted to certain 
supervisory bodies, elimination of inter- 
mediate supervisory bodies, institution or 
elimination of specialized activities, devolu- 
tion of authority, simplification of methods 
of administration and elimination of admi- 
nistrative duties. 


French West Africa. 


The Administration has the following 
measures in view: the elimination of the 
Section stage in the Permanent Way De- 
partment, the amalgamation at regional and 
district level of secretariats and staff offices, 
the mechanization and centralization of 
accounts and, in addition, a reduction in 
the number of stations and of motive 
power depots as a result of dieselisation. 


Federal Germany. 


The D.B. proposes to re-organize its 
administrative structure profoundly; it re- 
cognises that the measures proposed will 
require considerable time. Amongst these 
measures may be quoted : workshop re- 
organization; re-organization of the Rail- 
way Police; amalgamation of the two Cen- 
tral Movement Offices and two Central 
Technical Offices; the elimination of small 
Managements and the division of their 
work between the adjacent Managements; 
a reduction in the number of districts; a 
reduction in the number of depots and of 
permanent way districts, so that better use 
may be made of motive power and mechan- 
ical methods of track maintenance; the 
amalgamation of the Traffic Department 
and the stations and, in general, the inves- 
tigation of administrative work at all levels 
with the aim of simplifying it. 


Austria. 

Since 1945, when the Austrian State Rail- 
ways became the Austrian Railway Admi- 
nistration, important changes have been 
made, which have allowed of extensive sim- 
plification and savings in staff : the esta- 
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blishment of a General Management and 
the transformation of the old Managements 
into bodies with less extensive powers, the 
centralization of administrative work by 
setting up Central Offices, the changing of 
stations into block posts and halts, the re- 
organization of the General Management 
and the reduction of the number of sec- 
tions from 49 to 34, the elimination of 
Departments and transfer of work to the 
Managements. 


Belgium (S.N.C.B.). 


The measures carried out by the S.N.C.B. 
may be summarized as follows 

— elimination, regrouping and amalgam- 
ation of local units (depots, workshops, 
laboratories, charges planning offices, ac- 
counts at the regional level) ; 


— revision of the geographical area 
covered by certain supervisory bodies (eli- 
mination of the Arlon and Bruges groups) ; 


— decentralization of powers on litiga- 
tion; 

— simplification of administrative me- 
thods (setting up of standards of adminis- 
trative staff establishments in certain depart- 
ments, initiation of a procedure for work- 
ing out operating and works programmes, 
improvement of budgetary control, exten- 
sion of type-writing, decrease of adminis- 
trative work at minor stations by concentra- 
tion at important stations or at regional 
level, concentration of supplies on a few 
important stations, elimination of unneces- 
sary work, particularly in respect of sta- 
tistics and printed matter, revision of dis- 
tribution of orders, etc., publication of a 
booklet aimed at instructing technical staff 
who are undertaking administrative duties 
for the first time. 


Belgium (S.N.C.V.). 


In the case of the S.N.C.V. may be 
noted : the centralization of certain general 
services (printing and duplicating, — sta- 
tionery department, publication of orders, 
Statistics, general safety department), the 
setting up of a Staff Management, the amal- 
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gamation of regional groups which have 
been reduced from 7 to 6, the institution 
of new activities (organization, aptitude 
testing and safety sections, etc.) , standardiz- 
ation and unification of methods (classific- 
ation, tickets, stores, titles of staff, census of 
rolling stock), elimination of unproductive 
administrative work (letter registration, 
stores inventories), work of organization 
section in many spheres. 


Spain. 


The creation of « zones > in R.E.N.F.E. 
is precisely what is required in the effort 
to simplify organization and reduce admi- 
nistrative staff. In addition, the R.E.N.F.E. 
is looking for substantial results from the 
development of a General Reconstruction 
Plan, at present in progress, which is based, 
in essence, on technical improvements (elec- 
trification, signalling, vacuum braking, 
water purification, improvement of motive 
power, etc.). Further, the R.E.N.F.E. has 
decided to plan for and gradually to effect 
a 10 per cent reduction in staff. Finally, 
this Administration has decided to set up 
an economic control organization which 
will report directly to the Management and 
will extend its activities throughout the 
whole system. 


France (S.N.C.F.). 


With the aim of simplifying its organiza- 
tion and effecting a saving in staff, the 
S.N.C.F. has first taken simple measures of 
rationalization : Searching review of staff 
in all Departments and units; Amalgamation 
of subdivisions within Regional Depart- 
ments and elimination thereby of sections 
in these Departments; elimination and 
amalgamation of Districts (1 Operating 
District, 6 Rolling Stock and Motive Power 
Districts, 2 Permanent Way and Building 
Districts); Setting up of expenditure con- 
trol, setting up of joint audit offices for 
several districts, extensive use of office 
machinery (centralization of station returns, 
control of wagon exchange, costs and sta- 
tistics of carriage, commercial offices at 
large stations, etc.); simplification of opera- 
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tion of minor lines (use of agents under 
contract, simplification of accounts and 
operating rules, elimination of level cros- 
sings, sumplification of signalling, etc.) ; 
improvement in methods of rolling stock 
maintenance (increases in distance run be- 
tween inspections, strict control of time for 
repairs, reduction of indirect expenditure) , 
setting up of central stations for collection 
and distribution of traffic, improvement of 
methods of carriage in use, etc. 


In addition, the $.N.C.F. has set to work 
on measures of rationalization, which are 
connected with investment and which all 
have the effect of reducing staff : concentra- 
tion of despatch of freight, extension of 
railcar services and Diesel traction, elec- 
trification of 720 km of line (effecting an 
economy of staff of 5000), signalling and 
hydro-electric installations, re-arrangement 
of equipment when reconstruction is under- 
taken. 


Besides this, 750 km of line have been 
closed to freight traffic in 5 years — mainly 
through the institution of railheads. More- 
over, 1100 km of line have been « neu- 
tralized » — that is to say, that all the 
traffic centres on the line continue to be 
served, but certain sections of track are 
closed, the service being run in branch 
form from each end. 

The S.N.C.F. proposes 
efforts in the directions 
outlined above. 


to continue its 
that have been 


Netherlands. 


The organization of the undertaking was 
simplified on Ist January 1952, when the 
Inspectorates formerly attached to the Mo- 
vement, Motive Power and Signalling De- 
partments were amalgamated under a 
single Operating Department. 

The creation of this Department will 
enable decentralization to be effected by 
extending the powers of the Chief Inspec- 
tors. This will permit staff to be reduced 
through the re-arrangement of Offices. 

In addition, the research and experiment 
in the technical sphere were centralized, on: 
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Ist January, 1953, in the Research and 


Experiment Office. 


Italy (F.S.). 


The review of organization, the simplific- 
ation of methods and the staff changes con- 
nected with them will all be considered 
with reference to the railways on the basis 
of a reform of the Public Administration, 
which will follow a law at present being 
drafted. 

The railways will, first and foremost, try 
to effect, as great a decentralization of 
administrative business as possible — by 
entrusting greater powers to the lower 
bodies, either by law or by delegation from 
the higher authorities. Then it seems it 
will be desirable to grant to the Adminis- 
trative Board a greater independence from 
the Minister, so that the latter may be freed 
from purely management matters. 


For the rest, let us mention the following 
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amongst the measures adopted or envisag- 
ed: following on the development of elec- 
tro-mechanical equipment, the division of 
the Works and Building Department into 
a Works Department and an_ Electrical 
Equipment and Signalling Department, the 
transformation of the Central Office of 
Health into a Department endowed with 
greater administrative independence, the 
setting up of Financial Offices within the 
Districts by the amalgamation of the Ac- 
counts Inspectorates and the Cashier's Sec- 
tions, the mechanisation of Departmental 
work tegether with the institution of train- 
ing courses for staff at the office machaniz- 
ation centres. 

Moreover, the Italian Railway Adminis- 
tration looks forward to reducing the num- 
ber of grades of staff and only leaving those 
which are necessary to the chain of com- 


mand. ‘This step should go with the review 
of the conditions of recruitment, promo- 
tion and remuneration. 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


l6th SESSION (LONDON, 1954). 


QUESTION 7. 


Modernisation of the methods to be adopted for recruiting 
the staff in number and qualification. 


Harmonious renewal of the various ranks, indispensable 
reserve lists, ratio of the permanent and temporary staff. 


Part played by the medical service in the recruiting. 


SUPPLEMENT TO REPORT 
by Frank LeEmass, 


General Manager, Coras Iompair Eireann, DUBLIN (treland). 


QUESTIONNATRE. 


Subsequent to the completion of the 
Report, embodying replies from nineteen 
Undertakings. replies were received from 
the Indonesian State Railways and the Rho- 
desia Railways. 

The Indonesian State Railways replied to 
the questionnaire in detail. The reply 
from the Rhodesia Railways, however, was 
furnished in such form that, except in a 
few instances, it was not possible to include 
particulars of that Undertaking’s practices 
in the detailed form set out in the Ques- 
tionnaire. 

It should be understood, therefore, that 
this supplementary report is compiled on 
the replies of the Indonesian State Rail- 
ways. Where it has been possible to include 
the reply from the Rhodesia Railways to a 
specific question this 1s indicated in each 


case. 


GROUPRAE 


Question 1. — What is the size of your 
establishment (number of personnel) and 
how is it made up: 


a) according to function : 


unskilled workmen; 
skilled workmen; 
supervisory staff; 
clerical staff; 
officials; 
technicians 


(engineers, architects, 


CLGe ee 


b) according to status : 


temporary or casuals (including 
apprentices ) ; 
probationary; 


permanent £ 
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Particulars of Establishment. 


Answer 1: 


a) According to function : 


unskilled workmen. . . . . 50694 
skilled workmen ; ee OR Oe 
supervisory staff a 
clerical staff - + 18457 
OcciGialSterewems (oe ees | eee 104 
technicians eter A ie Be 29 
76 448 


b) According to status 
temporary or casuals (includ- 


ing apprentices) 9 769 
probationary. - + 2 = . : 473 
permanent =. — ~ =, ° . 42206 

76 448 


Question 2: 


a) By what standards do you base your 
requirements for personnel ? 

b) How do you watch and control the 
numbers required in each of your 
main departments ? 

c) In the last 25 years, have your tests 
for deciding requirements altered ? 
Why and in what way? 


Answer 2: 


a) Personnel requirements are based on 
the numbers necessary to operate and 
maintain the system. 


b) Controlled on the basis of past expe- 
rience. 

c) The undertaking states that its tests 
have altered, but no indication is given of 
the manner in which the alterations have 
been effected. 


Question 3. — Do you apply the same tests 
to evaluate your requirements for per- 
manent staff and for temporary staff 2 


Answer 3. — ‘The same tests are applied 
for permanent and temporary staffs. 


Question 4. — What operating considera- 
tions or other factors give rise to the 
employment of temporary staff, and has 
such temporary employment any advant- 
age other than that arising from econo- 
mic working ? 

Is there a ratio of temporary to per- 
manent staff and if so, how is this deter- 
mined? Do the numbers given represent 
this ratio ? 


Answer 4. -— This is not stated, but it is 
indicated there is no advantage in the 
employment of temporary staff. Neither 
the Indonesian State Railways, nor the 
Rhodesia Railways has a fixed ratio of tem- 
porary to permanent staff. 


Question 5. — Have you observed any dif- 
ficulties due to recruiting too many tem- 
porary staff from the social point of view 
(numerous and frequent dismissals) the 
effect on workmanship and the difficulty 
in coping with sudden demands, etc. ? 


Answer 5. — After the war, there was an 
acute shortage of personnel. The difficul- 
ties envisaged in this question could, there- 
fore, not arise. 


Question 6. — dre you obliged legally to 
give any priority in recruiting to war or 
ctvul invalids ? 


Answer 6. — No obligation. 


GROUP 2. 


Recruitment of wage grades 
and clerical workers. 


Question 1, — From what sources is staff 
recruited :— 
a) unsought applications ? 
b) replies to advertisements 2 
c) State or other employment agencies ? 
d) schools, technical colleges, univer- 

sities ? 

e) recommendations ? 


f) other sources than above? (Please 
Specify.) 


Pw 
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Answer 1. — Indonesian State Railways 
recruit from the sources a) to @) only. 
Rhodesia Railways recruits staff in South 
Africa, United Kingdom, Ireland, Italy and 
Holland. In South Africa, recruitment is 
done mainly through source b), but as well, 
Locomotive Inspectors are frequently sent 
on short recruiting tours to recruit Loco- 
motive Firemen, Shunters and Guards. 

Recruiting agents are also appointed at 
the principal towns. Recruitment also 
made through radio announcements. 


In the United Kingdom and Ireland, the 
London agent of the administration recruits 
through the medium of newspaper adver- 
tisements. 

In Italy and Holland — Platelayers and 
Running staffs recruited through the 
British Embassies. 


Question 2. — Is there within the organis- 
ation a systematic plan of recruitment ? 
If so, does this include :— 

a) timely forecast of vacancies ? 

b) completion of a comprehensive appli- 
cation form by the candidate to ascer- 
tain if he meets the necessary phy- 
sical and other requirements, e.g. age, 
height, education, past experience, 
nationality, etc. (Please attach copy 
of application form or forms in use.) 

c) the submission of a diploma or cer- 
tificate or setting of examination for 
which a stated standard of education 
is laid down? (Please indicate stand- 
ards required.) 

d) a check with Police Department re- 
garding social background ? 

e) a job specification giving the descrip- 
tion of the job and the qualities re- 
quired of the candidate to do the job 
properly ? 

f) a screening interview to determine the 
qualities and aptitudes of the applic- 
ant? By whom is the interview con- 
ducted? (Please give details.) 

g) psychological tests : if psychological 

tests are applied, please say by whom 
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Le. specially trained personnel or out- 

side industrial psychologists? What 

success has attended their use ? 
Answer 2. This Undertaking replied 
that under existing conditions it has been 
unable to formulate a systematic plan of 
recruitment. In certain circumstances, 
however, minimum educational standards 
are laid down and the production of an 
educational certificate is a basic require- 
ment. 


Question 3. — Is recruitment conducted 
by each main department of the organis- 
tion or through a central labour or per- 
sonnel office? Please say under either 
system, what constitutes the recruitment 
authority and who makes final selection ? 


Answer 3. — Recruitment is conducted 
by the Personnel department. ‘The Head 
of the Department makes final selection. 


Question 4. — Is recruitment continuous 
or made only at certain intervals ? 


Answer 4. —- Recruitment is made at cer- 
tain intervals. 


Question 5. — What are your induction 
arrangements? Do they involve :— 

a) pre-appointment training carried out 
after selection ? 

b) post-appointment training ? 

c) Does the training course involve :— 
— « training on the job » only? 

— training at school or college run 
by the undertaking? What is the 
duration of such course? 

— training with other organisations ? 

— other methods than above? If so, 
please specify. 

d) giving new recruits training on com- 
pany history, policy, wages, promo- 
lion, pensions, medical schemes, and 
amenities generally ? 

e) distribution of booklet relating to the 
above matters or a book of Rules? 
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Answer 5. — On the Indonesian State 


Railways 

a) Pre-appointment training is given to 
employees engaged in train operations. 

The answers given to 6), c), d) and e) 
ane = No: 

The Rhodesia Railways — all recruits 
are shown a copy of the terms of appoint- 
ment, giving details of hours of work, rates 
of pay, medical and hospital benefits, pen- 
sion benefits, leave conditions, travelling 
concessions, housing possibilities and gene- 
ral conditions obtaining in the Rhodesias. 


Question 6. — What is the probationary 
period, if any? Are any examinations 
carried on during this period? Are in 
certain cases pass out examinations re- 
quired at the end of this period ? 


Answer 6. — No probationary period on 
this Undertaking. 


Question 7. — Do replies to 1 to 6 above 
apply equally to :— 
a) temporary and permanent staff ? 
b) clerical and wages grades ? 
If not, indicate the extent to which the 
methods vary for the different classes of 


staff. 
Answer 7. — Yes. 
former 


receive any special 


apply for a_per- 


Question 8. — Do temporary or 
temporary employees 
consideration if they 
manent job ? 


Answer 8. ‘Temporary employees with 
not less than one year’s service are given 
preference for permanent employment, pro- 
vided, they have rendered satisfactory ser- 
vice and are not more than 35 years of age. 


Question 9. Indicate the promotions which 
can take place within the w age grades 
before reaching supervisory level. What 
factors are taken into account in deciding 
such promotions? — Ts responsibility for 
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such promotions always a departmental 
one ? 
Can a member of the wage grades re- 


ceive promotion to the clerical grade? 
Under what circumstances ? 
Answer 9. — Particulars of the promo- 


tions which can take place within the wage 
erades are not given. 

The factors taken into consideration in 
making promotions within the wage grades 
are :— 

a) the type of position vacant; 


b) seniority position of the candidate 
seeking promotion; 

c) report as to the efficiency and_ suit- 
ability of the candidate made by the Head 


of Department: 
d) written examination. 


It is not stated if a member of the wages 
grades can receive promotion to the clerical 
grade. 


Question 10. What is the procedure for 
advancement wp the clerical scale? How 
are vacancies advertised? What factors 
are considered in deciding on promo- 
tions 2? Is ability or seniority regarded as 
the more important? Has ‘an. examina- 
tion to be passed before promotion can 
take place ? 


Answer 10. 
tion No. 


— The reply given to ques- 
9 is referred to in this case. 


Question 11. — dre periodic re-examina- 
tions carried out tn the clerical grades to 
assess. progress? Do the most successful 
re-examinees any encouragement 
by way of monetary reward or otherwise ; ? 
What happens to wnsuccessful — re- 
examinees ? 


receive 


— Yes — but it is not stated 
if any encouragement is given to successful 
re-examinees. Re-examinees who fail the 
examination on three occasions are debar- 
red from further promotion. 


Answer Il. 
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CROWES. 


Recruitment to administrative, technical 
and supervisory grades. 


Question 1. — dre vacancies in 


a) administrative and executive era 


> 


des ? 


orades 2 


b) technical and scientific 2 
C) supervisory grades ? 

filled exclusively from the Undertaking’s 
personnel, or is there any recruitment 
from outside, such as University Grad- 
uates ? If from both sources, is there any 
fixed proportion of one to the other? 


Answer 1. — Vacancies are not filled 
exclusively from the Undertaking’s person- 
nel. Recruitment is also made from the 
Universities. 


Question 2. — Is there any method of 
assessing potential talent of all available 
personnel from whom higher positions 
might be filled? What does it involve ? 


Answer 2. — The potential talent of all 
available personnel is assessed by educa- 
tional tests, and by confidential reports re- 
ceived from departmental heads. 


Question 3. — If recruitment is not 
exclusively from the undertaking’s per- 
sonnel, what is the source of supply i.e. 
professions, universities, technical schools, 
etc. ? 


Answer 3. — The sources of supply out- 


side the Undertaking’s personnel are 
professions, universities and — secondary 
schools. 

Question 4. — Is there a systematic me- 


thod of selection? If so, does it 

include :— 

a) a job specification of vacancies arising 
describing the work and the require- 
ments needed to do it properly ? 

b) any attempt to create a pool of qua- 
lified persons to balance expected va- 


cancies ? 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


989/55 


c) advertising of vacancies 
— within the undertaking ? 
— outside the undertaking ? 


d) utilisation of sources of information 
of all kinds concerning candidates ? 


e) an Interview Board, other than selec- 
tion Board, to assist in assessing the 
general merits of candidates ? 

f) is there a screening test carried out ? 
What does it involve? Who carries 
out this test? Give full details. 


@) is a ones ie examination made ? 
If so, by whom Specially trained 
personnel or sane industrial  psy- 
chologists 2, What success has attended 
their use 2 


Answer 4. — There is no systematic me- 
thod of selection. 


Question 5. — JWhen a diploma is requir- 
ed, how an you proceed with the selec- 
tion of candidates 


a) according to the type of degree of the 
candidate ? 


b) by means of an 
examination 2 


open competitive 


Answer 5. — Both methods of selection 
a) and b) are adopted. 


Question 6. Do these open competitive 
examinations consist of written, graphical 
and oral tests? Have you provided that 
jor certain grades written or oral tests 
should be set to determine not only the 
knowledge of the applicants but their 
intellectual aptitudes and character ? 


Answer 6. — The competitive examina- 
tion is an oral test, and this test is set to 
determine the professional qualifications 
and character of the applicants in addition 
to their knowledge. 


Question 7. — On what grounds do you 
base your choice of either of the above 
tests 2 
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Answer 7. — Choice is based on profes- 
sional experience. 


Question 8. — How do you set about re- 
cruiting personnel for vacancies in junior 
administrative and technical positions 
and for which vacancies a diploma is not 
required ? 


Answer 8. — By the promotion of the 
Administration’s personnel on the basis of 
seniority and ability. 


Question 9. — If you effect your recruiting 
by open competitive examination, are 
your existing personnel given priority in 


any way? How? 
Answer 9. — No open competitive exa- 
mination. 

Question 10. — On what do you base the 
syllabus of such examinations? Do these 
examinations include written, oral or 
graphical tests ? 

Answer 10. —— This does not apply. 


Question 11. Are promotions based on 
seniority or suitability 2? In the last case, 
is an examination held? What is the 
syllabus of this examination. 


Answer 11. — Candidates for promotion 
are required to pass an examination in 
Station working, general knowledge of the 
railway service and correspondence. Ap- 
pointments are made from the lists of suc- 
cessful candidates on the basis of seniority, 


Question 12. — Is there a Selection Board, 
and, if so, does it recommend or make 
the appointment? Who makes the final 
selection ? 


Answer 12. — 
Board. 


‘There is no Selection 


Question 13. — Is there a training proce- 
dure? If so, does it provide pre- or post- 
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appointment training after selection ? 
Please give full particulars of your me- 
thods ? 


Answer 13. — Yes — Post-appointment 
training after selection, but no particulars 
are given. 


GROUP 4 
Apprentices. 


Question 1. — Do _ apprentice training 
schools exist in any of your departments 
and to what trades are these apprentices 
guided ? 


Answer 1. —- There are no departmental 
training schools, but apprentices receive 
training in a training school at Bandung. 
Following are the grades : 

Operating and Traffic, Technisists, Over- 
seers, Telegraphers. 


Question 2. — What are the conditions for 
admission? Do children of employees 
receive preferential treatment ? 


Answer 2. — The educational standards 
lige 

a) Operation and Traffic : Elementary 
School: 

b) Technisists Elementary technical 
school: 


c) Overseers : Secondary technical school; 


d) Telegraphers educational 


test. 


Simple 


No preference is given to children of 
employees. 


Question 3. — How is the education of 
the apprentices organised? Day or night 
classes ? 


Answer 3. — Day classes. 


Question 4. — What is the duration of 
apprenticeship and what are the arrange- 
ment for engaging them? (contract — 
wages, etc.) 


Answer 4. — No reply given. 
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Question 5. — Is there an official appoint- 
ed in your organisation to supervise the 
selection and training of apprentices ? 


Answer 5. — No reply given. 


Question 6. — Do apprentices have ab- 
solute priority in being taken into the 
permanent staff on completion of their 
training ? 


Answer 6. — No reply given. 
Question 7. — Does their education aim at 


moulding them into tradesmen capable 
of tackling successfully, after a few years 
of experience, the examination set for 
supervisory grades. 


Answer 7. — No reply given. 


GROUP 5 
Part played by the medical service. 


Question 1. — What part is played by the 
medical service during your recruiting ? 
Is its responsibility limited to the time of 
acceptance into service of the candidates? 
Or does the Medical Service play its part 
each time an individual is promoted? Is 
it applied systematically and regularly in 
order to examine physical aptitudes of 
certain individuals? Of whom and at 
which intervals ? 


Answer 1. — On the Indonesian State 
Railways, applicants are medically examin- 
ed before appointment. There are no sys- 
tematic examinations nor is there medical 
examination on promotion. The General 
Manager may direct an employee to attend 
for medical examination, in certain cir- 


cumstances. 
On the Rhodesia Railways, recruits 
engaged in South Africa are medically 


examined by the Railway’s Medical Of- 
ficers. ‘Those engaged overseas are me- 
dically examined at the place of recruit- 
ment and their medical reports are sent to 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


991/57 


the Chief Medical Officer, Bulawayo, who 
confirms or otherwise the candidates’ suit- 
ability for employment. All new entrants 
must also undergo an eyesight test includ- 
ing a test for colour blindness. 


No information given as to whether or 
not there are periodic examinations. 


Question 2. — Does the decision as to the 
admission or rejection of candidates rest 
with the Medical Service or with the 
Executive ? 


Answer 2. — On the Indonesian State 
Railways decision rests with the Executive. 
On the Rhodesia Railways, decision rests 
with the Medical Officer. 


Question 3. — Have you set up conditions 
which decide the physical requirements 
necessary for your various duties and 
above all, the physical debilities and ail- 
ments likely to debar a candidate ? 


Answer 3. — On both these Undertak- 
ings, there are set conditions which deter- 
mine the employment of staff. 


Question 4. — What constitutes the me- 


dical examination 


a) for candidates to permanent employ- 
ment ? 


b) for candidates to temporary employ- 


ment 2 


Does it entail, in any event, a detailed 
check (examination of the sensory system, 
of reflexes, of the heart and lungs, of the 
sharpness of sight, etc.) ? 

If the medical examination is only cur- 
sory for certain forms of employment, 
what is the extent of such examination 
and in respect of what types of employ- 
ment ? 


Answer 4. — On both Undertakings, the 
medical examination constitutes a detailed 
physical check and also vision test. 
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Question 5. — Is the medical recruiting 
examination carried out by a full time 
Medical Officer of the Administration ? 
If not, by whom ? 


Answer 5. — On the Indonesian State 
Railways, examinations are carried out by 
a Medical Board of the Ministry of Health. 

On the Rhodesia Railways, examinations 
are carried out by the Medical Officers of 
the Administration, except in the case of 
appointments from Overseas, who are 
examined by Medical Officers at the re- 
cruiting centres who submit their reports 
to the Chief Medical Officer at Bulawayo. 


GROUP 6. 
Labour turnover. 


Question 1. — What is the annual person- 
nel replacement rate of the undertaking 
under present operating conditions :— 
a) for wage grades ? 

b) for the rest of the staff ? 

If possible, give variations in the rates 
over the last 25 years. 
Answer 1. — Information not available. 

Question 2. — What changes have been 


made in your establishment during the 
last 25 years ? 


Answer 2. — Information not available. 
Question 3. — What is the retiring age :— 


a) obligatory (age limit); 

b) by request (right of the individual); 

c) by premature unfitness (average age) 
(illness or injuries). 


Answer 3: 


Question 4. — Are you in a position to 
furnish a chart showing composition of 
your permanent staff in age groups (from 


‘| = : 
ZU GO! OD years of age or more, according 
to the obligatory retiring age) ? 


Answer 4. — This was replied to in the 
affirmative, but no chart was enclosed. 


Question 5. — If, during the last 25 years, 
you have been compelled to suspend all 
recruiting for a certain period, what 
inconveniences were experienced? How 
and when were these felt ? 


Answer 5. — Information not available. 


Question 6. — Are all employees resigning 
the service interviewed in order to ascer- 
tain their motives for leaving the organis- 
ation ? 

Answer 6. — Employees resigning [from 
the service are not interviewed. It is stated, 
however, that emplovees resigning usually 
give their motives for leaving the organisa- 
tion. 


Question 7. — Is the labour turnover 
examined insofar as it may reveal :— 
a) unrest in the working force ? 
b) inefficiency :— 
due to wnsatisfactory recruitment 
methods ? 
due to unsatisfactory industrial rel- 
ations ? 
in working, due to lack of training 
or experience in the job? 
caused by lack of interest? 
c) economic loss by :— 
having to recruit and train in new 
employees ? 
inefficient working ? 
Answer 7. Labour turnover is examin- 


ed but the reasons for the examination are 
not specifically stated. 


Question 8. — Do you envisage a revision 
of the scheme by which your personnel 
requirements are assessed ? Do you 


intend to revise your method of recruit- 
ment? What are your plans? What 
methods do you consider worth while ? 


Answer 8. ~~ Yes — but the Undertaking 


is Not in a position to give any details iy 
present. 


[ 625 17] 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


16th SESSION (LONDON, 1954). 


QUESTION 1. 


What are the present tendencies relating to the organization 
of the maintenance of the permanent way : methods of determin- 
ation of the works to be done and in particular, possibilities of 
the use of detecting-recording coaches, planning of the works, 
effects of mechanization; importance of the side-tracks for the 
movement of the gangs and the mechanical devices. 


Economic and financial aspect. 


REPORT 


(Belgium and Colony, France and French Union, Greece, Italy, Luxemburg, Nether- 
lands, Portugal and Colonies, Spqin, Switzerland, Syria and Turkey), 


by C. FEYRABEND, 


Ingénieur en 


Chef. Chef de la Division de l’Entretien au Service de la Voie et des Batiments 


de la Région Sud-Est de la Société Nationale des Chemins de fer frangais. 


GENERAL CONSIDERATIONS. 


To make the permanent way safe enough 
and comfortable enough for the working of 
the railwav without increasing expenses of 
all kinds has always been the chief aim of 
the permanent way maintenance depart- 
ment. 

If the situation due to the development 
of other kinds of transport has reduced the 
traffic on certain secondary lines, the fight 
against such competition has led, in order 
to reduce the working costs, to run over 
most other routes heavier and heavier wa- 
gons hauled by engines on which the weight 
on the driving axles has tended to increase 
more and more, whilst the actual speeds 
have become higher and higher. 


Two graphs, one dealing with the French 


National Railways and the other the Swiss 
Federal Railways show very clearly the 
increase in the loads which the maintenance 
department have had to cope with without 
forgetting the need to keep their costs with- 
in the lowest possible limits. 


The following study has as its object the 
comparison of the methods employed by 
the different Administrations to meet these 
two requirements. 

The work carried out by the permanent 
way maintenance department has two dis- 
tinct aspects : 

—— current maintenance work the object 
of which is to assure the comfort and safety 
of the traffic by correcting any defects in 
the track, such defects being due to wear 
caused by the traffic, the ageing of the ma- 
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terial and the influence of seasonal or 
exceptional atmospheric conditions on the 
actual permanent way and on its bed; 


— important renewals of the track, due 
either to the need to strenghten it in order 
to meet important increases in the speed, 
axle loads, or the traffic, or the need to 
replace material which has reached the limit 
of wear after which current maintenance 
costs become too high. 


The examination of the questions dealing 
with these two classes of operations has 
already figured on many occasions on the 
agenda of Sessions of the International 
Railway Congress Association. 

The problem to be dealt with this year 
has a special character however. Instead of 
dealing with the technique of the material 
used on the permanent way or the equip- 
ment used, both from the point of view of 
maintenance and renewal, it deals essen- 
tially with the organisation of current 
maintenance. 


In order to make the limits of the inves- 
tigation quite clear, the questionnaire sent 
out to the different Administrations has a 
foreword which we think it advisable to 
recall at this point : 


« By maintenance, must be understood 
the whole of the operations intended to 
keep the track in a good state of repair be- 
tween two complete relayings, as regards 
safety and comfort, corresponding to the 
needs of the line in question. » 


The information (*) supplied by the 
Administrations will enable us to see how 
they have reduced or are endeavouring to 
reduce the annual cost per kilometre for 
maintenance, whilst at the same time im- 


(*) The Questionnaire which was drawn up 
in collaboration with the other Reporters was 
sent in our case to 57 Administrations belong- 
ing to the countries listed at the beginning of 
the report. We received 26 replies, i.e. 46 %. 

As far as the mileage in operation is con- 
cerned, the replies received represent 106 361 km 
(66 090 miles) out of the 130 477 km (81 075 mi- 
les) operated by all the Administrations con- 
cerned, i.e. 81. %- 
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proving the quality of the work done. This 
improvement should in particular make it 
possible to increase the life of the materials 
used and extend the period between two 
systematic renewals. 


The guiding principles upon which 
the questionnaire was based. 


Before going on to examine the replies 
received, we should like to make it clear, 
in order to facilitate the discussions which 
will take place at the Congress, the guiding 
principles upon which the questionnaire 
was based, the five main parts of which 
correspond to the different propositions 
forming Question 1 on the agenda of Sec- 
tion 1. 


Apart from certain statistical information, 
the questions set in the first part had as 
their essential object the determination of 
the influence of the different factors (’) 
which led to the present regional organisa- 
tion of the maintenance gangs of the Admi- 
nistrations concerned. They also are 
intended to ascertain if this organisation is 
looked upon as final or if, on the contrary, 
new systems are under trial, especially in 
order to take into account progress in 
mechanical equipment. 


The 2nd Part concerns the method of 
determining the work to be carried out. 
There would be no object in perfecting 
increasingly efficient tools and methods of 
operating as economic as possible if their 
application was not preceeded by a very 
careful determination of the points at which 
intervention is useful, and a very careful 
study of the nature of the operations to be 
carried out. 


The drawing up of these programmes 
after actual inspection was generally very 
lengthy, so that we asked the Administra- 
tions to make it clear whether they carry 
out such inspection from one end to the 
other or only at trial points, and moreover, 
if they have perfected any recording devices 

(‘) In particular the obligations resulting 
from having keepers at level crossings. 
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allowing of rapid and complete investiga- 
tions being made. 

The very careful study of the localities 
concerned and the operations to be carried 
out supposes implicitely an equally careful 
check of the work done, as it is essential to 
be sure that it has been completely and 
correctly carried out. 

The third part deals with the actual car- 
rying out of the work and in_ particular 
with the degree of mechanisation achieved 
by different Administrations. It appeared 
of interest to learn in such different fields 
of experience as those represented by the 
railways questioned : 

— the motives which led each of these 
Administrations to go in for mechanisation 
to a greater or lesser degree; 


— the kind of equipment best suited to 
their actual situation (the perfecting of 
the technique of small engines having open- 
ed up new possibilities in the matter of 
equipment) ; 


and finally the operations and condi- 
tions of the permanent way which seem to 
them most favourable for the development 
of mechanisation. 


The 4th Part deals with the problem of 
pathways alongside the track. The replies re- 
ceived for the previous parts may, in effect, 
show on the one hand the interest there is 
in having fairly large gangs, and on the 
other the need certain Administrations 
experience to leave part of their staff living 
at different points on the line in order to 
carry out the necessary supervision and act 
as keepers at level crossings. 

‘This necessity immediately raises the pro- 
blem of collecting the gangs together and 
the methods to be used to allow the men 
to move alongside the line when getting to 
work or when the gang has to move from 
one site to another. 

The 5th Part deals with the economic 
and financial aspect, the information asked 
for having as its object 

ad) to compare the unit maintenance costs 
of the different Administrations as now 
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organised; the latter should also in addition 
define if possible the evolution of the 
amount of Jabour used over the last thirty 
years. 

b) to ascertain the advantages of the me- 
thods under trial or being introduced com- 
pared with the classical methods from the 
point of view of the amount of labour and 
total costs. 

A few subsidiary questions bring out the 
factors which result from the financial point 
of view in some of the advantages due to 
the new organisation being lost. 

Four Appendices are intended to supply 
additional information in connection with : 


— the Ist : equipment; 
— the 2nd: the distribution of the 
duties of the maintenance gangs; 


— the 3rd : the unit costs; 


and the 4th : the materials used for 
the permanent way by the different Ad- 
ministrations. 

An analysis of the replies received led us 
to ask a few additional questions in order 
to find out in the case of lines with the 
same amount of traffic 

— the maximum speed and the speeds 
actually run; 

— the average kilometric length: 

— the average length of the section for 
which a gang is responsible and the num- 
ber of men in the gang; 

— the average hourly rate of pay of 
platelayers and the cost of an hour's work, 
taking into account the different deductions 
from the wages 

The replies have been summed up in 
the 5th Appendix. 


FIRST PART. 
A. — Statistical data. 


‘Tables I and Il which give brief details 
of the constitution and traffic of each of 
the different Administrations, and of the 
equipment of the permanent way, show the 
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very between 


them. 


great differences existing 

These differences are due 

a) to the geographical situation of the 
railways concerned, some of which are 
operating in countries with an age old 
civilisation whilst others on the contrary are 
in new countries with a very low popula- 
tion density; 

b) to the nature of the operating, some 
railways serving a whole country with lines 
having very different characteristics and 
very diverse traffic, whilst others on the 
contrary only operate a few lines, sometimes 
only one line, for transporting the produce 
of an industrial region to the ports which 
are sometimes some hundreds of miles 
away. 

This difference in the position in which 
the different Administrations find them- 
selves presupposes that the maintenance 
principles now in force and their probable 
evolution will show a great deal of differ- 
ence. This evolution must in fact depend 
to a large extent upon the geographical, 
economic and social conditions of the 
country served by the railway in question. 
It must not be expected therefore that any 
uniform technical solution will be discover- 
ed from the replies as a whole as regards 
the organisation of the work, the equipment 
and the materials used, which will solve 
once for all the productivity problem with 
which the different Administrations are 
faced. 


B. — Local organisation. 


1. Influence of the general inspection of 
the lines : 


a) are the maintenance gangs res- 
ponsible for providing keepers at 
the level crossings ? 


For the great majority of Administra- 
tions, special employees (male or female) 
are employed as keepers at level crossings. 
But the members of maintenance gangs 
have to take over the duties of keepers in 
any emergency (rest periods, holidays, sick- 


ness) and if needs be for considerable 
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periods, when it is impossible to recruit 
keepers for example. Moreover in many 
cases, only the families of employees will 
live in houses at a distance from the towns. 

The French National Railways (*) state 
that such duties include in addition getting 
up at night (°) for opening the gates by 
employees living at the level crossing (the 
husband of crossing keeper) up to a limit 
of 60 times a month. 

The few Administrations on which the 
keepers of level crossings are supplied from 
the maintenance gangs are the Gafsa Rail- 
way, the Catalan Railways, the Viet-Nam 
Railways and the Greek Railways (°). 


b) what other supervisory obligations 
fall wpon the maintenance gangs 
(inspection tours, etc.) ? 


In addition to carrying out keepers duties 
as reported in the previous paragraph, the 
maintenance gangs are responsible for the 
general supervision of the lines on all the 
Railways which replied. 

This supervision is usually carried out 
by tours of inspection the organisation and 
periodicity of which vary considerably (see 
paragraph d below). 

The maintenance gangs are also respons- 
ible for the following duties on certain 
Administrations 

—— the servicing of the block signalling 
on the main lines of the Italian Railways 
and certain regions of the SN iG he 


— the maintenance and inspection of the 
points on the Moroccan Rys.; 


() Designated by S.N.C.F. 
remainder of this Report. 


throughout the 


(2) An allowance of 3 min, each time he 
has to get up. 
(®) However this Administration makes it 


clear that only keepers attached to the gang 
carry out keepers duties, though the gang is 
responsible for stand-ins, which seems to imply 
that it is in fact question of a specialised job 
which merely comes under the jurisdiction of 
the Foreman Ganger. 


TAB 


Lengtl 


Name of Administrations | 
single track double tra 


a | b 
kilometres kilometre 
BELGIUM and COLONY : 
Belgian National Railways (S.N.C.B.) . . ee te. Sate 2 299 5 421 
Office d’Exploitation des Transports Coloniaux (OTRACO) Be MER evs | tk 350 30 
SPAIN : 
R.E.N.F.E. Red Nacional de los Ferrocarriles bag hed st Na ee ten Res oe LL ZIF 3 584 
Catalan Railways .. . : 2 PY te ee ee 132.6 » 
FRANCE, ALGERIA, TUNISIA and FRENCH UNION : 
French ‘National IRGUWAGVS SaNaGsl) ens : ee ee eee 22 940 | 36 067 
French Light Railways .. . ens. pee keg. 4 akianney: 1 590 » 
Régie Autonome des Transports Parisiens GR. rs T.P.) MT MEN a » 389 
Algerians RGUWGVS) aly tee We . stne Paw ce, Woes eg et er 4 247 32355 
Gafsa. Railway ane Gee Oe eee. Ae I ee 455 » 
Gunisian Railway Sus Uses «4s ie fo ke oom, 2 ee | ayy 34 
Cameroons Railways . . pce hE Pe hy Ape) eee 500 4.9 
West African and Togo Railway. SSO SOE tee <eas aates ang (Lei 2 ee ee 3714 80 
I GRACO VOI MDC? IRGUNYIR? 5. 5 oe 8 pe Be 781 » 
Madar ascars RAUWAVS: nee ol ty ane ee Oe ee ee eee ee 861.85 » 
Moroccan Railways. . . . cetera Sat Varese Le eee PSST 60 
Mediterranean- Niger Railways Lg Me oie ay A Se eee eee ZI » 
Victs NGM ERG Wass: De aee~ gobeey Se SOY Re) IE 65 ere clint herd Wee 923.8 Fas 
GREECE : 
GIeeke RGUWAVS Vira el ta en RA ek ee, Le ee ee ee 1 280 » 
Thessaliany Railway ean, Oe Te eee. ee ee ee Pe 201 » 
IPA Ye: 
UAHA ISOS ION, LESS pe LL 317 8 290 
LUXEMBURG : 
Luxemburg Railways me ee eee, le ee Cee ee eee 219.4 346.5 
NETHERLANDS : 
Netherlands Railways (N S. pe cg. Toews RD Re eee 1 057 3 262 
PORTUGAL and COLONIES : 
Portuguese Railways . . ‘age SS RANA RE Pe Fe A A pec begin oe 3 196 750 
SWITZERLAND : 
Swiss Federal Railways (C.F.F.) 1 741 Pls! 
Rhaetian Railway hare 3 ¥ a 
SYRIA : | 
Syrian Railways 247.2 | » 


(1) By units of track equipment must be understood : 
| branch with two tracks. 1 unit 


1 branch with three tracks ........ ee eee : 2 units 


total 


| (@@t+bt+o 
d 
metres kilometres 
87 7 807 
380 
16 14 877 
» 132.6 
760 | 60767 
» 1 590 
» 389 
» A, 572.5 
» 455 
» 1 587 
» 505 
» 3 794 
» 781 
» 861.85 
» 1 597 
» 275.3 
» 927.3 
» 1 280 
» 201 
60 | 19 667 
» 365.9 
12 4 331 
» 3 946 
» 4113 
» 390 
» 247.2 


simple junction crossing 
double junction crossing 


ordinary crossing 


all other 
lines 


e 


kilometres 


SURES 
188 


3 346 
47.5 


21 452 
140 
112 
por 


1 869 


585 


Pals 
83 


42.4 


Total 
number 
of units 
of track 
equip- 
ment (*) 


f 


34 900 
925 


18 543 
494 


152 586 
1 550 
1115 
4072 

392 
129 
414 
2 168 
321 
614 

1 716 
99 


12 899 
529 


17 735 
196.25 


82 461 
1 787 
534 
5 146.9 
515 
1 754 
563.8 
4178 
823.9 
944.34 
1 761 
286.6 


O97 


1 522 
222, 


26 446 


801.88 


6 532 


4 308 


6 600 
526 


275.4 


2 units 
4 units 
1 unit 


Gross annual 
tonnes km 


28 143 410 399 
1 400 000 000 


30 575 575 300 
167 900 000 


180 000 000 000 
230 000 000 
4 965 000 000 
4 533 691 400 
1 090 000 000 
992 000 000 
308 000 000 

1 560 340 621 
399 788 357 
87 866 100 

3 650 000 000 
118 000 000 


388 000 000 


1 307 000 000 
32 500 000 


56 830 187 000 


1 476 043 000 


18 000 000 000 


3 580 000 


17 484 612 800 
268 906 790 


37 900 000 


Average 
daily 
output 
per km 
of 
main lines 


9 863 
10 093 


5 616 
2 346 


8 109 
396 
34 968 
2 712 
6 551 
AZ 
1 670 
1 126 
1 403 
YS) 
6 301 
1175 


1 146 


ADS 
442 


7 890 


7 144 


i370 


Name of Administrations aed “ae 


Length of main lines on sleepers 


F tal | concre 
di | "Bae and ott 
kilometres kilometres kilomet 
BELGIUM and COLONY : 
Belgian National Railways (S.N.C.B.) . . . ee 6 816 960 31 
Office d’ Exploitation des Transports Coloniaux (OTR. ACO ee: » 380 » 
SPAIN : ; _ 
R.E.N.F.E. Red Nacional de los Ferrocarriles Espafoles . . . . 14 700 177 » 
Gatalans Railay ee, one tes Ce oo. Ale eee, 132.6 » » 
FRANCE, ALGERIA, TUNISIA and FRENCH UNION : 
ErenchaiNationaleRatlvaysa()S.N:C.f.) ee a 2 ee ee ee 55 500 4 284 983 
French Light Railways . . . eee Loe, 1 590 » » 
Régie Autonome des Transpor ts Parisiens (R. oS TP) oe Satere 389 » » 
ALSCRGNgiRGIWay Serer Mee. 0 .: ho eR es Bee 2 576.1 1 628.6 367.8 
Ga isay RGAE e ee DR te no. sy Yee ce ene, Wee meee 5 450 » 
URIS TO RGUW VSL eee cS. 8 tte 9 ee ee 699 869 19 
Cameroons Railways . . . ne ee Oe Tae, Ol eT ne » 505 » 
West African and Togo Railwe ANS IS eas aco We, a ee » 3 730 64 
ERANCO-ELMOPIQI RANG «4. 1) see. 2 so ee ae » 781 » 
IWCHCRONGIP. TROUT se 769 92.85 » 
MediterraneanNigerm Railways. . 228. . 08. ee oo 275 » 0.. 
LVLOKOCCOHAINGILIG) See Senne ee ae ey een ee 103 1 446 48 
Viet--Nam Railways. ....... Pee: EAT aw arageee 227 700 0.3 
GREECE : 
Grech IRGUWGV Sara an eee ee ae en 58 i 222 » 
Iijgrexwyeltanth ISCHANONT ee 201 » » 
TAY 
Italian State Railways (F.S.) . . . aie ee Pen on 19 O81 579 7 
LUXEMBURG : 
Luxemburg Railways . 553.2 12.4 0.3 
NETHERLANDS : 
Netherlands Railways... 2)... 1... 0... | ai cane ee 4 322 » 9 
PORTUGAL and COLONIES : 
Portuguese Railways . . . oS Reo Sie ee ee 3 946 » » 
SWITZERLAND : 
Swiss . Federal IRE WEL Sis adc oy sete tee ee 1 176 2 936 i 
Rhaetian Railway 97 293 » 
SYRIA :; 
Syrian Railways . » 247.2 » 


(1) In the case of the information requested concerning the weight per metre of rails now on order, ce 
> 


SES ee 
EQUIPMENT OF LINES 


"Ss Rails 
: : Sleepering 
Length of secondary lines on sleepers Weight | (number of sleepers 
| =e per per kilometre) 
_ ee metre 
wood metal eaigis a (1) 


and others 


ilometres kilometres kilometres kilogrammes 
5 086 43 210 50 ee SSO0moni72Z2 
» 188 » 33.4 to 40 | » 
3 307 39 45 » 
7 5 > » » 
21 094 277 81 46 to 55 1 300 to 1 722 
140 » »> 30 1 300 
112 » » 46 to 52 » 
557.2 > » 46 — 48 1 500 
1 67 »> 36 1 333 
124 56 36 to 46 il FO), 1) 7Se 
» 58 30 | » 
» 555 30 1 500 
» 36 » » | » 
69.8 0.5 »> 26 and 30 
4.6 » » 35 to 39 1 200 
200 20 90 46 — 55 S3sstororil 
» » » 30 1 420 
10 292 » 46 » 
24 »> » » » 
5 238 26 128 49 and 60 | 1500 and 1 708 
L2heT » »> 46 1 680 
1 869 » » 38 — 46 1 333 to 1 666 
585 » » 39.8 to 55.695 1 666 
356 785 34 : 45.93 1 556 
» 83 » 30.1 1 468 
4.6 37.8 » » 1 249 


istrations gave a scale of figures relating to the weights of rails now in service. 
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— working the points at crossings where 
there is no Operating Department staff on 
the Gafsa Railway; 


— replacing the station inspectors during 
holidays on the Rhaetian Ry.; 


— replacing the bridge and line inspec- 
tors during absences of not more than 
5 days on the Syrian Rys. 


c) how do these obligations affect the 
geographical organization of your 


gangs ? 


Although the great majority of Adminis- 
trations replied in the negative to this ques- 
tion, the remainder of their replies showed 
very definitely the implicit effect of these 
obligations on the geographical organisa- 
tion. ‘The subjections due to the necessity 
for inspection and the practically universal 
obligation to lodge men at the level cros- 
sings to make sure that some member of 
the family can act as keeper are to some 
extent lost sight of in the traditional 
organization of small gangs used at the 
present time by most Administrations. 


The small radius of action of these gangs 
makes it possible to have men ayailable 
along all the lines without taking any spe- 
cial steps. “The case would be quite dif- 
ferent were these small gangs to be done 
away with and their place taken by large 
gangs with a wider radius of action; the 
subjections imposed by the need for inspec- 
tion would then appear in their true light. 


In this connection, the Italian Railways 
estimate that the inspection obligations 
would make it necessary to have staff dis- 
tributed all over the system, consequently 
the retention of relatively short sections. 


This opinion is shared by the Swiss Rail- 
ways, whose system is characterised by a 
large number of level crossings at which the 
platelayers live, and by the need to keep 
a close watch at dangerous points on their 
mountainous lines. This Administration 
reports however that they are not building 
new keepers houses. 
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d) do you have various types of 
organization corresponding to the 
greater of lesser importance of 
their supervisory obligations (lines 
with very heavy traffic, lines with 
very little traffic, mountain lines, 
etc.) ? 


Like their replies to question c), most of 
the Administrations state that the influence 
of the supervision required is not the chief 
factor in the choice of the geographical 
distribution of the gangs. These Adminis- 
trations mention as more important fac- 
tors : the density of the installations to be 
maintained, the mechanisation of the 
maintenance work, the grouping of the staff 
in centres or villages in regions where the 
population is sparse. 

The reply of the S.N.C.F. shows however 
that if on lines through fairly level country, 
they have considerable liberty in the choice 
of their geographical organisation, this is 
not so in the case of mountain lines where 
certain obligations (removal of snow and 
ice, etc.) raise problems which have not yet 
been solved in order to allow of the 
organisation of long sections. 

This point of view is also shared by the 
Madagascar and Swiss Railways, the latter 
clearly stating that in certain cases where 
this is justified by topographical conditions 
preference has been given to gangs consist- 
ing of a small number of men responsible 
for a short section. 

In replying to this question, the majority 
of the Administrations gave fairly complete 
details about the organisation of the inspec- 
tion tours worked on their territory, which 
we have summed up in Table III below. 


e) can you characterize such organ- 
izations according to the relative 
number of men days spent on 
supervisory duties ? 


The few replies received only deal with 
this question indirectly giving either as a 
percentage, or as the number of days requir- 
ed for their system as a whole, the burden 
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TABLE III. 


Periodicity of the circuit 


Annual cost 
of inspection 


ADMINISTRATIONS = 
Daily 
| 


| 
OTe a a re 
4 eo 
S.N.C.F. ie Sate ae except. 
Régie Autonome des Transports 
Parisiens (R.A.T.P.) . 


Algerian Railways 
Gafsa Railway 


Tunisian Railways 
Cameroons Railways . 
West African Railways . 
Moroccan Railways 


Franco-Ethiopian Railway . 
Mediterranean-Niger Rys. 
Viet-Nam Railways aha 
Italian State Railways (F.S.) . 
Portuguese Railways 


Syrian Railways . 


involved in inspection obligations without 
linking this up with the organisation of the 


gangs. 


To enable this information to be com- 
pared, we have turned it into the number 
of man days required for inspection per km 
of track; this is given in the last column 
of the above table. 


The S.N.C.F. indicate moreover that in 
addition to the indirect burden of provid- 
ing accommodation at level crossings, the 
direct share of the maintenance gangs in 
acting as keepers at level crossings may be 
taken as 382500 days per annum for the 
railway as a whole, or 6.3 d. per km of 
track, a figure which is higher than the cost 
of the inspection tours. 


Twice 
Weekly 


except. 


+ ice : obligations 


Monthly in man days 


veekl 
os per km of line 


lines of 
Cat. 4 


5 days 


for the urban 
system 18 days 


x (in 
principle) 
x | 5.05 days 

34 days 


6.5 days 


30 days (invest- 
igation in hand 
to reduce this 
to 8 or 10 days) 


vy 


A 
(gang 
| foreman) | 


f) do the supervisory requirements 
make it necessary for you to house 
the men at points along the line? 


The replies given to this question chiefly 
show the influence of the demographical 
position of the different regions. 

In the case of Railways operating in 
regions where there is a very dense popula- 
tion and where the traffic as a rule is 
intense, this problem does not arise. ‘The 
lines ave run over at frequent intervals, the 
staff naturally live in the near-by towns 
which are very close together, as it is the 
case in Belgium, Holland and the industrial 
regions of the other European countries. 

The opposite demographical situation 
leads to the same conclusion; it is in fact 
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not possible to put the men in isolated 
accommodation in certain 
uninhabited regions of Africa or Asia. mite 
Administrations have therefore been oblig- 
ed either to group their staff in com- 
munities near the stations or to set up 
camps which are in fact villages (West 
Africa, Cameroons, Syria). 


On the other hand, in countries with an 
average density of population such as the 
agricultural regions of Spain, France, Italy, 
Portugal and Greece, the staff usually live 
along the line. They have usually been 
distributed in this way since the creation 
of the railways, so that the problem of 
inspection is implicitely solved as we stated 
above. 


Finally, the general shortage of accom- 
modation in towns which makes it very 
difficult, if not impossible, to group the 
men into large gangs living in the towns, 
frequently obliges the railway for reasons 
other than the need for inspection to leave 
the men in their present accommodation 
along the line and hides the real problem 
in these particular cases. 


It can however be presumed that there 
is such a tendency as it must be noted that 
on the lines where there is no accommoda- 
tion problem, it is becoming increasingly 
difficult to find men willing to live in the 
very isolated houses ('). Moreover, the 
reduction in the traffic on certain lines 
makes it possible to space out the tours and 
carry them out by means of light engines 
which have a much wider radius of action. 


‘These two factors make it possible to 
think that in many cases it will be possible 
to combine in the future the requirements 
of inspection with the constitution of much 
larger gangs accommodating the men in 
towns where the living conditions are much 
better than in the case of isolated houses. 


(‘) For example the Swiss Railways are no 
longer building keepers houses. ‘Tunisia is not 
rebuilding the keepers houses destroyed during 
the war. 
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2. Influence of geographical conditions : 

a) do housing difficulties make it 

necessary for you to group the men 

into gangs working at times at a 
distance from their homes? 


As we reported in connection with the 
previous question, housing facilities are not 
an unimportant part in the organisation. 


Italy for example reports that the hous- 
ing shortage in the large towns obliges her 
to accommodate her staff in the neighbour- 
ing villages at some distance from their 
place of work. 

The following Administrations have been 
able to group their men under certain con- 
ditions 


in FRANCE: 


= “Spy the SiN lF 


the creation of long sections and radiating 
sections for the maintenance of certain 
co-ordinated lines accommodating the 
staff in the central stations. 

creation of special regional and Area 
gangs which travel and live in special 
trains to assist local gangs in their main- 
tenance work. 


— by the « Chemins de fer Economiques 
Francais (*) 


long sections over all the system. 


— by the Algerian Rys 


creation of sections (long distance sec- 
tions). At the present time, there are 
152 long sections and 66 ordinary sections. 


— by the Gafsa Ry 


creation of long sections to obtain suf- 
ficiently large gangs and get better use 
of the methods of transport and common 
pool of mechanical equipment. 


— by the Tunisian Rys 


regrouping of the gangs, the number of 
which has been reduced from 193 in 
1939 to 28 in 1953. 


(‘) Designated by C.F.E. in the remainder 


of this Report. 


NAME OF 
ADMINISTRATIONS 


BELGIUM and COLONY : 
Suv. GEE 
OTRACO 


SPAIN : 
ROEND EB. oo: 
Catalan Railway 


FRANCE, ALGERIA, TUNISIA AND 


FRENCH UNION : 
NY, Set ee 
CPE Ss 
oA Tee. 
EO Se 
Gafsa Railwa\ 
Tunisian Railways . 
Cameroons Railways 
West African Railways 
Franco-Ethiopian Railwa) 


Madagascar Railways 
Moroccan Railways 
Viet-Nam Railways 


REECE ; 
Greek Railways . 
Thessalian Railwa) 


ITALY : 
Foo, « 


LUXEMBURG : 


Luxemburg Railways 


NETHERLANDS : 
Netherlands Railways 


PORTUGAL : 
Portuguese Railways . 


SWITZERLAND : 
CF. & 


Rhaetian Railway . 


SYRUAgs 
Syrian Railways. 


TABLE IV. 


Method of getting to 


by by 
on bicycle | lorry 
foot or motor-| or rail 
cycle roads 


Cannot supply any details 
100 °, » » 
at present 


work 
by by 
trolley train 


100 °% in 
the future 


generally rarely » » 
used used used » used 
10% SS SWrA SA eA 
> » » normally 
» » » 100 of 
20% » Smee SIA » 
isi 85 yA under consid. » » 
io 94 05% O34 » 
100 % » » | »> » 
100 % »> » » » 


100 °% extending the use of lorries carrying tools 


and materials 


SON » »> 
Q 0 90 
68 0 32 Oo 
» » » 


on foot and by lorry 
bie A rarely 


generally 


0 | >) 0/ 
48 % Dv 
» » 
o;/ Oo 
ies 95% 
5 Oo 


when the section 
is more 
than 5 km away 


LOLA 45% » » 2074 
en SA 4% » » 
O25 7 » eo » » 
used used excep- used up to the 
tionally station 
used used 
| 
| 
on foot | from the | 
to the | centre to | 
centre working 


site | 
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— by the Moroccan Rys 
creation of long sections on a_ line 
running through country which is prac- 
tically uninhabited. 

— by the Mediterranean-Niger Ry 

— by the Ethiopian Rys 

— by the Viet Nam Rys 


in GREECE: 
— by the Thessalian Rys 


in PORTUGAL: 
— by the Portuguese Rys. 


b) the men may go from their homes 
to work on foot, by bicycle, motor 
cycle, lorry track or by train. Can 
you give in each case the appro- 
ximate percentage throughout the 
year of men using each of the 
above methods of transport ? 


Table IV before sums up the replies 
received. It will be seen that individual 
responsibility for transport, on foot, bicycle 
or motorcycle, is more general than the use 
of collective transport. ‘The very extensive 
use of lorries for transport in Algeria 
should however be noted. 


c) when a gang frequently has to 
work a long way from home, do 
you have to reduce their working 
hours or pay additional wages ? 


d) what is the average number over 
the year of men able to have their 
midday meal at home ? 


Table V sums up the replies received to 
these two questions. 


3. Influence of the equipment 


a) has the influence of above two 
factors been preponderant in 
determining the present organiza- 
tion of your gangs and has it led 
to choose methods of maintenance 
depending upon the use : 
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— of hand tools (used indivi- 
dually by gangs of average size); 

— of motors and motorised 
equipment (used by large gangs) ? 


The replies received to questions 1c) 
and 2a) show that the majority of the 
Administrations consider the effects of 
inspection as of little importance and that 
of the geographical situation as only 
secondary. Consequently they have not 
given any factors enabling their present 
organisation and their equipment to be 
linked up with these elements. We have 
already stated above that in our opinion 
parasitic factors mask at the present time 
their real incidence which is very far from 
negligeable. 

Only the Franco- Ethiopian Ry. reports 
the necessity for inspection and rapid re- 
pairs on a single track line exposed to 
frequent atmospheric phenomena as limit- 
ing the concentration of the gangs and jus- 
ufying the present maintenance methods 
using hand tools. 


b) have you any new methods of 
organization under trials, and what 
were the chief motives for making 
such trials? How do you reconcile 
them with supervisory and geogra- 
phical problems ? 


All the railways are studying modifica- 
tions in the traditional maintenance organ- 
isation. These studies have, however in 
most cases only reached the stage of trials 
concerning research into organisation or 
the most favourable techniques as regards 
productivity. In general, the form which 
such organisation will take in the future 
has not yet been determined. Only a few 
Administrations, such as the Algerian, Tu- 
misian and C.F.E. appear to have accom- 
plished their evolution towards organisa- 


tions showing a clear break with the old 
methods. 


Although the studies being carried out 
by the other Administrations naturally are 
based each upon their own characteristics, 
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they can be grouped into two categories 

— those intended merely to improve the 
potential of the gangs by concentrating 
them and giving them suitable means of 
transport; 


— those intended to develop the use of 
mechanical equipment to reduce _ the 
amount of labour required. 


The solutions studied by certain Ad- 
ministrations such as the S.N.C.F. do not 
quite fall into either of these two categories. 

Only two Administrations have gone into 
details regarding the solution to inspection 
problems in the case of using large gangs 

— the Portuguese Railways which have 
solved this problem by separating the 
duties the members of large gangs are 
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only responsible for inspection duties close 
to their homes, inspection duties at the 
ends of the section being carried out by an 
employee who lives at each end and has no 
other duties; 


— the S.N.C.F. whose large gangs travel 
in special trains does not require such 
gangs to undertake any inspection duties, 
these being the responsibility of local gangs. 


c) do these trials cover long sections ? 


d) how long have they been going 
on? 


Table VI below sums up the replies re- 
ceived and confirms that in general, in all 
cases, it is merely a question of trials. 


TA BEET: 


ADMINISTRATIONS 


Extent of the trials 


Length Remarks 


eee EE 


a) Concentration of the gangs and development of methods of transport. 


OTRACO . 


over in hand 
the whole system 


Concentration 
about 
every 50 km 


Algerian Railways 
Tunisian Railways 
Gafsa Railway . 
Moroccan Railways. 
Portuguese Railways 
Rhaetian Railway 


S.N.C.B. 

SNES ee 
Oy ee ae 
Tunisian Railways 
West African Railways 
Madagascar Railways. 
Viet-Nam Railways . 
Greek Railways 


Netherlands Railways . 


over the whole system |for the last 15 years 
over the whole system since 1936 
60 km beginning 
650 km 20 years 
433 km 7 years 
limited section 6 months 


Mechanisation trials. 


since 1953 
1940 to 1952 
2 years 
in hand 
a few months 
2 years 
6 months 
in hand 


on service sidings 
4 400 km 
800 km 
over the whole system 
limited section 
limited section 
limited section 
one gang 
per section 
over the whole system 1950 


1 mechanised 
gang living 
in a coach 
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4. Mechanisation index figure : We have given in table VII below the 
If the mechanisation characteristic figures sent in. 


of an organisation can be given by Some of these however appear to us to 


the ratio : : err on the generous side and probably 

Total power in HP — include the transport machines which 

of all the motors or tools available should have been excluded from the calcul- 
average number of men ation. 


please give this ratio : We would state, in addition, that accord- 


a) for your railway as a whole? ing to the information we collected during 

b) for the section of your railway a journey to the United States in 1952, the 
where mechanisation is most highly mechanisation index in that country 
developed. amounts to about 3 HP per man. 


TABLE VI. 


Mechanisation index 


ADMINISTRATIONS : 
For sections 


where mechanisation 
is greatest 


For the system 
as a whole 


BELGIUM and COLONY : 
S.N.CB. ce 
3150¢ 


FRANCE, ALGERIA, TUNISIA and 
FRENCH UNION : 


SUNNGEY Les 8 ox cock loch eee. ge ace ee 


~42368a° 


C.F.E. 
37¢" 
a 


26°" 


Urban line. 


RAMEE: 
Sceaux Line . . 


Tunisian Railways 


West African Railways . 


TAY pase 

NETHERLANDS : 
Netherlands Railways 

SWITZERLAND : 


CORE, 


cy = HP. 
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PART TWO. 


METHOD OF DETERMINING THE 
WORK TO BE DONE, POSSIBILITY 
OF USING RECORDING VEHICLES. 


A. — Classification of the lines. 


1. How do you determine : 
a) the permanent way equipment ? 
b) the number of men required for 
maintenance ? 
Is this done in terms : 
— of the kind of trains (predo- 
minantly passenger or goods) ? 
— of their speed? 
— of their number 
nage); 


(daily  ton- 
— of the maximum axle load (of 
wagons or locomotives) ? 


2. Does your classification of the lines 
depend on the above data or do you 
base it upon other characteristics ? 


The replies received from the different 
Administrations do not, as a general rule, 
give more than an indication of the factors 
upon which the equipment of the lines are 
based and the determination of the labour 
required, without however precising in a 
quantitative way the effects of these factors. 

These replies are summed up in the 
table given in Appendix VI which also 
includes the more detailed information sup- 
plied by certain Administrations. 


B. — Cycle of operations. 


1. Maintenance work can be broken 


down into : 


a) work done according to predeter- 
mined cycles; 


b) work done after systematic surveys; 


c) work done gradually, when neces- 
sary. 


2. What operations would you group 
under each of these 3 headings? 
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We have summed up in Table VII here- 
after the generally very detailed informa- 
tion supplied; we think however that there 
has been a certain ambiguity in the inter- 
pretation given to sub-questions a) and b). 


a) Work carried owt according to pre- 
determined cycles. 


Railway Administrations are usually im- 
portant undertakings where the Manage- 
ment has no direct and permanent contact 
with the executives. 


It is essential however that the Manage- 
ment can be assured that the work is being 
carried out in such a way as to guarantee 
safety and to avoid that the installations 
need to be renewed all at the same time. 
The General Rules must foresee for this 
purpose a checking processus and the neces- 
sary overhaul of the components which con- 
dition the safety of the traffic and the con- 
servation of the installations. 


Such overhauls are concerned above all 
with the parts of the track that age relat- 
ively slowly : the superstructure and the 
ballast in particular. In order to keep the 
gangs in regular work, each year a given 
section of the permanent way is dealt with, 
so that the whole system is overhauled 
within a certain period. This is known as 
the « integral overhaul zone >». 


The overhaul of the superstructure and 
ballast, generally includes a certain decon- 
solidation of the track; it is usually accom- 
panied by a check of the level and align- 
ment. 


A clear distinction must be made between 
these periodical overhauls and large scale 
renewals. Whereas the latter include the 
systematic replacement of all the track com- 
ponents or all the ballast, the first only 
covers the replacement of those parts which 
cannot wait for the next overhaul. 


A judicious determination of the latter 
is one of the essential elements of the pre- 
paration of the work of the integral over- 
haul. 


ADMINISTRATIONS 


BELGIUM and COLONY : 
SNCs 


ORRACO®: 


SPAIN : 
IR INGE Eee 


Catalan Railways . 


FRANCE, ALGERIA, TUNI- 
SIA and FRENCH UNION : 
SoC ES. 


GB. 


R.A.T.P. (urban line) . 


Sceaux Line 


Algerian Railways. 
Gafsa Railway 


Tunisian Railways . 


Cameroons Railways : 
West African and Togo Rys.. 


TAE 


Breaking down of w 


Work carried out according to predetermined cycles 


Levelling Other work mentioned 


by 
the Administrations 


| 
aes | and Adjoining 


ASE | rectifying ground 
material | the gauge 


a eee ee EEE ee SSS SS eee 


Revision of points and switche: 
tightening up the fastenin 
rectifying the gauge - sho\ 
packing the joints. 


Improving the ballast. 


Cleaning the ballast in zor 
covered by the cycle and t 
following operations : 
annual tightening up of t 
fastenings, 

inspection of the expansion gay 
sounding the rails, 

inspecting and Jubricating 
joints. 


General overhaul — every 2 
5 years — grinding the tra 
(every 2 years) weeding 
maintenance of points a 
switches. 


General overhaul every 3 
4 years. 


On all lines after more thar 
years. 
| x Tightening up. 


Only done when there is gene 
removal or replacement 
more than 150 sleepers per 

| | — ballasting. 


ri 
Weeding — tidying up 


ubricating the  transmissi 
cleaning bridges. 


| : | 
| < Lu 
| 


volved in maintenance 


Work carried out 


after systematic inspection Work carried out after investigation 


| 
of materials | 
. | Levelling which : 
a of cannot await Other work seaeon | Other work 
anal joints the regular mentioned en mentioned 
bectifvine and overhaul by the Administrations tefed f by the Administrations 
he rectifying (burnt defects 
sleepers | 
for example) | 
Regulating the joints | 
- restoring the gauge 
» » » » » Displacements -  earth- 
works - cleaning ditches - 
| replacing worn compon- 
| ents - additional ballast. 
Levelling and rectify- 
ing limited to small 
defects. 
Levelling, keying, rectify- 
ing and consolidating the 
sleepers and small com- 
ponents. 
Replacement of mate- 
rial limited in general 
to burnt sleepers. 
| 
| 
| 

: x Rectification, levelling, 

; replacing sleepers. 

» » » Renewal of the ballast, x Replacing broken rails, 
track components - small components, chair- 
repairs to isolated ing joints, building up 
joints. rails, cleaning out drains. 

idem Regularization of curves,?} 
rectification of the gauge. 

% | x On lines of less than Particularly on secondary 

| 8 years. lines. 
| | Large scale replace- 
| | ment of material. 
Sa | All systematic takings x 
| | up and replacement 
| of at least 150 sleepers 
per km. 
| Keying, lifting, insulation. 
% | x | Cleaning the ballast. Maintenance of service 
: | | sidings and branches - 
| Repairing damage caus- 
ed by the Winter. 


Replacing 


TA 


a 


Breaking down of Ww 


Work carried out according to predetermined cycles 


ADMINISTRATIONS 
Overhaul | ae g 
| an 
bed d rectifying 
| the gauge 


Adjoining 
ground 


Other work mentioned 
by 
the Administrations 


a nn ne ee SEE UEEUEEIESESE ESSE 


Franco-Ethiopian Railway 


Madagascar Railways . 


Moroccan Railways . 


Mediterranean- Niger Rys. 


Viet-Nam Railways . 


GREECE : 
Greek Railways . 


ITALY ; 
PS asa t a. Fe esate aire es x x 


LUXEMBURG : 


Luxemburg Railways 


NETHERLANDS : 
Netherlands Railways . 


PORTUGAL and COLONIES: 
Portuguese Railways . 


SWITZERLAND : | 
C.F... . 


Rhaetian Railway . 


SYRIA : 


Syrian Railways 


| Cleaning the ballast if necessa1 


RI and RR — without changi 
the rails. 


| Cleaning the ballast. 


Overhaul every two years. 


No programme owing to event 


Systematic weeding. 


By contract. 


On lines of the Ist and 2nd cat 
gories. 


A few operations every two - 
five years according to ft 
classification of the line. 

| Cleaning the ballast. 


Repairing 
welding. 


ends of rails J 


As the system is completely ove 
are limited to t 


SS 


me teh teed Md 


volved in maintenance 


Work carried out after systematic inspection 


Work carried out after investigation 


Replacing 
: of materials 
. et evelling | which | ae 
Tevelling _ of | cannot await | Other work ees Other work 
act ere the ee ea a ape ioeal mentioned 
Ee an | overhau y the Administrations : ini i 
rectifying resbnoe Anant | ) aefacts by the Administrations 
sleepers | 
for example) | 
x Tightening the faste- Ne 
nings—cleaning adjoi- 
ning land — cleaning 
out ditches. 
| General overhaul — x Replacing components. 
| regulating the bed — Tamping joints, tightening 
cleaning the ballast up fastenings, correcting 
at other than the faulty sections. 
general overhaul. 
x Weeding — carrying 
drainage water off — 
cleaning out ditches 
sounding the rails — 
overhauling the joints. 

» » » » x Replacing sleepers which 
have become too worn 
between two overhauls; 
checking the fastenings 
and raising low joints. 

Weeding, screening the x 
ballast — checking the 
laying plane — over- 
hauling the fas:enings. 

x Weeding. Renewing the 
ballast. Renewing wood 
sleepers on bridges. Tighte- 
ning up the fastenings. 

By contract, apart from x Levelling by welding and 
measured shovel replacing worn compo- 
packing on certain sec- nents. 
tions of the system 
which is carried out 
by the maintenance 

| gangs. 
» » » » Overhauling the material, 
rectifying and _ levelling 
lines in category 3. 
x < 
/ 
| | | 
| » » | » » x 
| * | 8 x 
| | | 
x x | * x 
hauled on a five year cycle, the methodical operations yas Building up earthworks, 
sidings of large stations. cleaning ditches and cutt- 
} ings — weeding. 
' 
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b) Work carried out after a systematic 
survey. 


On lines with heavy traffic and those run 
over by passenger services at relatively high 
speeds, the ageing of the qualitative factors 
of the track (level, wedging, aligning and 
tightness of the fastenings) can lead to an 
appreciable reduction in the comfort; the 
aggravation of certain defects can also lead 
to excessive fatigue of the track components 
and rolling stock. A certain overhaul of 
these factors is therefore required between 
two periodical overhauls. It would how- 
ever be against the principles of good 
management to seek to remedy these defects 
every year by continuous work over the 
whole of the system not included in the 
periodic overhaul. 


Most times, it is sufficient to treat limit- 
ed areas, the extent of which varies con- 
siderably on lines with different traffic 
characteristics and even on one and the 
same line according to the kind of bed; the 
determination of such areas is based on 
systematic surveys. 


c) Work carried out after discovery of 
any defect. 


We think that a very clear distinction 
should be made between work carried out 
discontinuously coming under heading 6) 
above which is the result of a continuous 
study, and work carried out as a result of 
the discovery of local defects which have 
developed or been discovered during the 
course of the year. The correction of the 
latter, although necessary, is usually costly 
as it interrupts the regular work of the 
gangs. 


3. What is the relative importance of 
each of these operations on the dif- 
ferent categories of lines ? 


The amount of work coming under these 
different categories varies a great deal ac- 
cording to the size of the railway and the 
kind of traffic on the different 
(Table IX hereafter). 


lines 
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The same difficulties of interpretation as 
occurred with the preceding question may 
have arisen and the percentages given in 
column 1 may include factors which should 
have been put in column 2. 


4. In the case of operations carried out 
according to a cycle, does this depend 
upon the classification of the line? 


The connection between the repairs cycle 
and the classification of the line was only 
clearly defined by those Administrations 
who gave detailed replies to Question A-1 
on the determination of these categories. 
hese are= = 


in FRANCE: 
— the S.N.C.F. 


a 4-year cycle on lst. Category lines. 
a 5-year cycle on 2nd. Category lines. 
a 6-year cycle on 3rd. Category lines. 


NORTH AFRICA : 
— the Moroccan Rys 


a one year cycle on lines with high speed 
and heavy traffic. 
a 3-year cycle on the other lines. 


SWITZERLAND : 
— the C.F.F. 


a 3 to 4-year cycle on the main lines of 
Category 1. 


a 4 to 6-year cycle on the main lines of 
Category 2. 


The other Administrations which replied 
in the affirmative and supplied a certain 
amount of information are the following : 


in AFRICA: 
— the Tunisian Rys 
a maximum cycle of 4 years. 
— the Algerian Rys 


the cycle depends on the category and 
age of the line. 
— West African Rys 


a 2-year cycle which is only binding in 
the case of lines with a sufficiently strong 
permanent way and correctly ballasted. 
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ADMINISTRATIONS 


TABLE IX. 


Length of section on which work has been done 


According According 
to predetermined | to systematic |. On ; 
cycles inspection | Investigation 


| BELGIUM and COLONY : 


SSNIC.B. 


FRANCE, ALGERIA, TUNISIA and 
FRENCH UNION : 


SNC): 


NORE I OER 


RAST ES, 


Tunisian Railways . 


West African Railways 


Moroccan Railways . 
Mediterranean- Niger Railways 
Viet-Nam Railways 

FFALYX: 
Pian 


| | 
Levelling : all the lines in the case of important lines 
— half or a third in the case of other lines. 


| 


Lines of : 
ist. Cat 25 4 50 
2nd Cat. 20 % 30 
Brie Gate L6G. 20 
Ath ‘Gate = 

Work according to | 

programme. 25, | 

65 to 80 °% accord- | » | from 20 to 30 % 


ing to the line. according 
to lines 


2.2% 
ERO) 


OnoXo 
oNo 
—_— 
2 - 
ion 
° 
ra 
1 
= 


eo 10% about 


Urban system : 22.8 % 
13 % 

Sceaux Line : 47% | DI Of 
Shee 
10% 60 % | » 


70 % on _ poorly | » 40 to 50% 
ballasted lines and 
worn material. 


36% | oY | aye 
| 38 % 
| 
5 | 10% | 85% 


Lines of Jst.Cat. >| 
with 70 trains daily: 
50.7% 50% 
Trains > 50 < 70: | 
25 to 33 | omtOROO Gn aI 
Lines of 2nd Cat.: | | 
Trains > 20 < 50: | 
95 to 33%, | 60 to 33% 
Lines of 3rd Cat. : 
Trains <= 20% | 83% 
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in ASIA : 
— the Vietnam Rys 


a 2 to 3-year cycle on the main lines and 
3 to 5 years on the service lines. 


HOLLAND : 
— the Netherlands Rys 


a 2 to 5-year cycle for certain operations 
only. 


5. In the case of operations carried out 
after a survey, is this done directly or 
by taking recordings? 


The inspection covers the factors affect- 
ing the quality of the track (level, align- 
ment, gauge, wedging) and the condition 
of the material. 


For these factors of quality the Adminis- 
trations generally make use of recordings 
for the determination of the sections re- 
quiring overhaul, direct inspection being 
limited to the determination of the ele- 
mentary work as we shall see in Ques- 
tion C-2. 


As regards the materials, it appears that 
only direct inspection is used, no recording 
devices being able to determine its quality. 
Only the S.N.C.F. are beginning to use a 
coach to detect certain defects in the rails. 


6. In the case of direct surveys, does this 
embrace the whole line or is it only 
made at various points ? 


Belgium, Italy, Switzerland, the C.F.E., 
the Gafsa Ry. in particular stipulate inspec- 
tion throughout; other Administrations 
such as the Algerian and the S.N.C.F. state 
it depends on the case. 


The S.N.C.F. in particular considers, at 
least in the case of the material, the inspec- 
tion of sample sections suffices in the case 
of homogeneous routes, whereas a complete 
inspection is on the contrary recommended 
in the case of heterogeneous routes of vary- 
ing quality. 
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7. Are recordings made by light machines 
running over the lines or by special 
vehicles ? 


8. In the latter case, do you record the 
position of the rails or the reactions 
of the vehicle? 


Recording vehicles can be classified into 
three categories : 

— special vehicles which record various 
details about the position of the rails; 


— Haliade apparatus which records the 
reactions of the vehicle; 


— light machines running over the rails 
which give a direct reading together with 
a recording of a limited number of factors 
usually for example the inclination, any 
warping and the gauge. 

More detailed information about the 
characteristics of these machines, the kinds 
of records obtained with them and _ the 
Administrations using them are given in 
Appendix VII. 


C. — Determination of the elementary 
work to be carried out. 


The questions included under the head- 
ing B above deal essentially with the prin- 
ciples and methods of determining the sec- 
tions requiring overhaul and the kind of 
work to be done there. The following 
questions deal more particularly with the 
determination of the amount of work and 
the method of carrying out the elementary 
work. 


1. What managerial grade decides the 
details of work to be done? 


The determination of the elementary 
work is generally the responsability of the 
local managers : the District Manager (or 
his counterpart) and the Section Manager 
(or his counterpart) together with the gang 
foreman. 


On the « Régie Autonome des Trans- 
ports Parisiens » the determination of the 
elementary work depends upon a program- 
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me drawn up by the Departmental Manager 
at the suggestion of the Divisional Manager 
from the recommendations made by the 
Sectional Managers. 


2. Are direct surveys or recordings used ? 


3. From your experience what operations 
are most suitable for each of these 
methods ? 


All the Administrations made use of direct 
inspection whether it is a question of cor- 
recting the factors upon which the quality 
of the line depends or material factors. 

Such inspection is facilitated in the case 
of the quality factors by a detailed examin- 
ation of the recordings upon which the 
sections to be overhauled were determined. 

It should be noted that the Swiss Federal 
Rys. state that they are endeavouring to 
extend the use of records showing the 
behaviour of the track under load. 

We give in Appendix VIII an example 
of the inspection of a section to be over- 
hauled by means of a recording and the 
determination of the elementary work by 
direct inspection. 


D. — Control of the way the work is done. 


1. When the work is completed, do you 
make a systematic check of the quality 
of the work? 


2. Is this check made by direct con- 

tinuous survey or by surveys at given 
points, or is it done by using a record- 
ing vehicle ? 


All the Administrations replying to this 
question carry out a more or less thorough 
control of the way the work is done. 


Such a check is made either : 

-— by direct inspection throughout in 
the case of 9 Administrations; 

— by sample inspection by 8 Adminis- 
trations; 

— by a combination of the two methods 
by 6 Administrations. 
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All the Administrations who have record- 
ing vehicles complete the records made 
before the work is done by further records 
showing the quality of the work done. 


The Italian Rys., where the work is 
usually carried out under contract, report 
that the quality of the work done by the 
contractors is systematically checked by 
monthly tours of inspection with Hallade 
equipment and the Tezzi and Pollak light 
machines. 


Appendix VIII shows a record checking 
the effectiveness of work done. 


PART TERRE: 


ORGANISATION OF THE WORK. 
AMOUNT OF MECHANISATION. 


A. — General considerations. 


1. Do you carry out all the maintenance 
operations simultaneously over a given 
length of track, or do you divide it 
up into elementary phases which are 
carried out in turn? 


Fourteen of the twenty-three Administra- 
tions who replied to this question divide 
the work involved in an overhaul into its 
elementary phases. 

In the case of their long sections, how- 
ever, the Moroccan Railways prefer to carry 
out the whole overhaul in one phase in 
order to avoid having to take the gang to 
the same place several times. 


2. What do these phases consist of 
(levelling, shimming, lining, over- 
hauling the material, for example) ? 


Although the replies received to_ this 
question differ on certain points, it can be 
concluded that most Administrations in 
general make a distinction between : 

a) the overhaul of the material, with, if 
necessary, screening and cleaning of the 
ballast; 

b) overhaul of the layout : levelling 
throughout or merely at the joints, and 
rectification of the gauge. 
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Administrations also mention as 
separate operations the overhaul of the 
material, cleaning the line, weeding anc 
clearing up the track on some overseas rail- 
ways. 


A few 


. Do you divide the operations involved 
in overhauling the material into 
several phases ? 

The Belgian, S.N.C.F., C.F.E., ‘Tunisian 
and Swiss Federal Railways divide up over- 
hauling the material into several phases. 
On the other hand, a certain number of 
the other Administrations prefer to carry 
out this overhaul in a single phase; this is 
often the case with track laid on metal 
sleepers where the overhaul of the material 
is not usually very extensive. 

As far as the organisation of the work is 
concerned, there is a temptation to carry 
this breaking down of the overhaul opera- 
tions very far in order to profit from the 
benefits of specialisation which makes it 
possible : 

a) to form gangs always doing the same 
work during ‘the whole of the overhaul, 
which means better productivity, better 
appreciation of the actual materials requir- 
ed, better preparation of the tools required 
and easier control after the work has been 
done; 


b) to carry out each operation at the 
best time of the year ea do those opera- 
tions for which the weather does not mat- 
ter at periods when other work cannot be 
carried out. 

On the technical plane however, these 
advantages are counterbalanced by the 
drawbacks due to tightening up and loosen- 
ing the fastenings too frequently, which 
results in a rapid decrease in the resistance 
of the coachscrews to pulling out. 

The best solution appears to be the 
grouping of the elementary operations into 
a certain number of phases. For example 
reshaping the sleepers, correcting the gauge 
and consolidating the coachscrews are ‘often 
carried out during the same phase dealing 
with sleepers which can remain in the track 
after the fastenings have been overhauled. 
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4. In what order are these operations 
carried out, and what reasons led you 
to adopt this particular order ? 


The order in which the different phases 
are carried out is determined in such a way 
that no further work of the kind will have 
to be done during the following phases on 
fastenings which haye been overhauled or 
screwed into new sleepers. 

There are in general 4 phases in the 
overhaul of the material 

a) the correction of the layout, including 
the replacement of any rails if necessary; 


b) overhauling the joints; 


c) overhauling the fastenings; 


d) replacing sleepers, 
the first two phases can be grouped 
together if the gang is large enough. 

The 9 Administrations, who replied to 
this question, agree that the work should 
be carried out in the order given above. 


They also state that the overhaul of the 
material should take place before levelling 
and rectifying operations which would not 
be very effective on a track where the ma- 
terials were not in a satisfactory state. 

We give below as an example a graph 
(fig. 1) showing the distribution over the 
year of the work required of a gang on a 
section completely overhauled according to 
the cycle (general overhaul) and the re- 
mainder of the section where the opera- 
tions required in connection with qualitat- 
ive factors are determined by systematic 
inspection (gang of & to 10 men working 
manually). 

The general tightening up of the fasten- 
ings has to be done every year on track laid 
in the classical manner with coachscrews. 
This operation is included in the different 
phases of the overhaul of the material for 
the zone treated according to the cycle. -It 
is generally carried out at the end of the 
year on the rest of the section. 


5. Do you impose speed restrictions when 


certain operations are being carried 
out ? 
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ZONE TRAITEE ZONE TRA/TEE 
EN FONCTION DU CYCLE APRES PROSPECTIONS SYSTEMATIQUES 


7 


spare/s oF 


Pasa 
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erosne| 
NOVEMBRE| 


Fig. 1. 


Explanation of French terms 


Voie 1 = track 1. — Janvier = January. — Février = February. — Mars = March. — Avril 
= April. — Mai = May. — Juin = June. — Juillet = July. Aotit = August. — Septembre 
= September. — Octobre = October. — Novembre = November. — Décembre = December, — 
Zone traitée en fonction du cycle = section dealt with according to cycle. — Zone traitée apres 
prospections systématiques = section dealt with after systematic inspections, — Terrassements = carth- 
works. — Fossés = ditches. — Correction du plan de pose = correction of layout plan. —_ Revision 
des appareils de voie = overhaul of switches, — Traitement des joints = treatment of joints. — 
Nivellement d’aprés prospection = levelling according to survey. — Vérificalion des jeux = checking 
play. — Désherbage = weeding. — Fanchage = mowing. — Hntretien des obstacles = maintenance 
of obstacles, — Consolidation des attaches = consolidation of fastenings. — Remplacement des tra- 
verses = replacement of sleepers. — Nivellement = levelling. — Dressage = rectifying gauge. — 
Entretien des voies de service et des appareils sur voies de service = maintenance of sidings and 
switches on sidings. — Serrage général des attaches = fightening up fastenings generally. — Semaine 
de sécurité = safety week. — Talus = banks, 
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Four Administrations systematically im- 
pose speed restrictions 


— R.A.T.P., to assure the safety of the 
staff whilst working on the urban system; 


— the Swiss Federal Rys. state that they 
limit the speed to 75 km (46 miles) /h 
where shovel packing is being done (this 
method of working is in process of being 
introduced) owing to the type of track 
(70 % laid on metal sleepers) and the 
sinuosity of the lines. The object of this 
restriction is the safety of the staff and 
traffic. 


— the « OTRACO » impose a speed 
restriction of 50 km (31 miles) /h at work- 
ing sites. 

— the Madagascar Rys. 


On all the other railways, speed restric- 
tions are only imposed where there is large 
scale replacement of sleepers or rails, im- 
portant overhauls to the sleepers, or general 
overhauls. 


The S.N.C.F. consider such speed restric- 
tions useless for the following reasons : 


— when several consecutive sleepers have 
to be replaced, this is done in several stages 
of one sleeper out of three; 


— overhauls of the fastenings are carried 
out alternately on each line of rails; 

— at the Mechanised working sites of 
large gangs which may cover several 
hundred metres, work is done under pro- 
tection during the intervals between trains; 

— on mechanised working sites with 
small gangs, where only a few sleepers are 
dealt with at a time, only one line of rails 
and only on one side of these, the work 
can usually be done without protection, 
coachscrews essential to the safety being 
replaced and tightened up in a few seconds 
between the warning of the approach of a 
train and its arrival. 


B. — Influence of the traffic 
on mechanisation. 


1. In the case of sections where mechan- 
sation is now highly developed, how 
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many trains run during the time the 
work is being carried out? 


a) on the track concerned ? 


b) on the adjoining track or tracks in 
the case of multitrack lines ? 


The figures vary from 30 trains on the 
Netherlands Railways to 6 trains on the 
Franco-Ethiopian Ry. (single track). 

The average is usually 10 trains either 
on the line in question or the adjoining 
line. 


2. What is the practical duration of the 
long intervals which the gangs pro- 
vided with mechanical equipment can 
count on? 


The intervals obviously depend upon the 
amount of traffic on the line in question. 
They are quite long on certain overseas 
railways (whether or not there is mechanis- 
ation) 5 hours on the OTRACO and 
6 hours on the Viet-Nam Rys. — and 
usually about 1 to 3 hours on most other 
railways. 

The Swiss Federal Rys. state that their 
normal intervals are 30 to 50 minutes, but 
they endeavour to increase them to 4 hours 
by agreement with the Operating Depart- 
ment when mechanical tampers are being 
used so that the machine can be used 
efficiently. 

The same problems arise on other rail- 
ways as the use of heavy mechanical tools 
running on the track is often incompatible 
with the heavy traffic on the line. 


The maintenance work can only be 
mechanised on such lines by designing light 
machines easy to take off the line. 


3. What is the average interval below 
which they cannot commence working? 


This interval varies from 15 to 45 minu- 
tes according to the railway. Our expe- 
rience leads us to believe that a gang can 
resume work for 15 minutes when they are 
using individual mechanical machines easily 
taken off the rails. 
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In the case of large machines (mechanical 
tampers for example) the necessary inter- 
vals vary from 20 minutes (considered long 
enough by the Swiss Federal) to 45 minutes 
and | hour according to the other Adminis- 
trations. 


4. Is the track protected during work 
a) by mobile signals? 


b) from the stations ? 


Only eleven Administrations replied to 
this question. 
Five use moveable signals exclusively. 


Five use moveable signals as well as the 
station signals. 


The S.N.C.F. give the following details : 

— on working sites of large gangs, safety 
is assured by moveable signals displayed by 
a look-out at the regulation distance about 
1200 m (1300 yards). This is completed 
by a long distance warning [7 to 13 km 
(4 to 8 miles)] intended to assure the re- 
gularity of the traffic working by enabling 
the machines to be taken off the rails in 
good time, the order to cease work being 
given before the train can be seen by the 
look-out; 

— on small working sites : protected at 
the regulation distance, when visibility is 
less than 35” corresponding to about 1 200 
m at 120 km (74 miles) /h; otherwise the 
men get off the line when the look-out 
warns them as soon as he sees or is advised 
of the arrival of a train. 


5. What warning do you give to make 
sure the gang and equipment are clear 
of the line in time? 


Eleven replies were received to this ques- 
tion likewise. 
The most usual device is an audible 


— levelling by mechanical tamping 
— consolidation of the material (fastenings). 


— tightening up the fastenings . 
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signal : trumpet or whistle completed in 
certain case by a telephone line between 
the look-out and the foreman and_ the 
neighbouring station or stations. 

The S.N.C.F. consider that a trumpet is 
the most suitable instrument for manual 
gangs; sirens worked by compressed air or 
electricity are used in the case of mechanis- 
ed gangs, the power of the warning selected 
depending on the number of machines 
working simultaneously. 


The Italian Railways are studying an 
audible and luminous warning operated by 
a mechanical pedal or sentry from a dis- 
tance. 


6. How much time is lost every time a 
train passes in getting clear and bring- 
ing back the mechanical equipment ? 


The replies given by the few Administra- 
tions who dealt with this question vary 
considerably as regards the elementary time. 
However, it can be deduced that the time 
lost in removing and returning the heavy 
machines to the line is about 5 to 10 times 
greater than that lost with light machines. 


7. Is mechanisation particularly extensive 
in the case of work in connection 
with : 

a) levelling, shimming and lining up; 

b) consolidating the material; 

c) replacing the material; 

d) cleaning the ballast (including 
weeding) ; 


e) maintenance of the surrounds 
(ditches, embankments, etc.) ? 


Twelve Administrations replied to this 
question. These are divided as follows 
according to the operations for which 
mechanisation has been most developed 


10 Administrations. 
5 Administrations. 
8 Administrations. 
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— replacement of material 


— cleaning the ballast . 


— maintenance of the surrounds . 


In addition to these classic operations, 
mention must be made of building up rail 
ends and welding rails on the track to 
eliminate defective joints. 


C. — Kind of equipment. 


1. Can you give a list of the tools or 
motors used by your gangs, stating 


a) whether these are self-contained 
tools or motors, or groups of tools 
working off @ motor generating 
SOG, 

b) the power and average weight of 
these tools or motors; 


c) the method of moving these motors 
or tools (rails or paths). 


(See for information the table given in 
the Appendices.) 


Appendix I lists the most widely used 
tools and the number of Administrations 
using them either as regular practice or for 
oe purposes. 

Table X sums up the data supplied by 
certain Administrations relating to ques- 
tions a), b) and c). 


2. Which are the ones 
likely to develop ? 


you are most 


There is a general tendency to make use 
of coachscrewdrivers cutters and drills for 
sleepers, notchers and tampers generally 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


DeCEMBER 1953 


2 Administrations. 

In both cases however these are not main- 
tenance operations, but general renewals 
which lie outside the scope of this report. 


2 Administrations use screening machines. 
6 Administrations make use of chemical 
weed-killing. 


2 Administrations : 

the Algerian Rys, who use angledozers for 
scraping and levelling 

the Tunisian Rys who use caterpillar tractors 
equipped with angledozers or bulldozers 
for building up small banks and clearing. 


carrying out the compaction of the sleeper 
bed- by vibration. 

The S.N.C.F. and Swiss Federal Rys. 
mention the value they attach to the design- 
ing of individual tamping machines or 
machines which can be removed very 
quickly from lines with heavy traffic where 
they will still give a satisfactory output. 
Progress in the ‘technique of small engines 
will enable designers to perfect in the near 
future machines. meeting such requirements 
whose work will be the equal of that done 
by machines running on the rails. 


D. — Use of mechanical tools. 
l. Is the present organisation of your 


mechanised gangs the result of succes- 
sive trials ? 


The 7 replies received agree on the need 
for long and extensive trials to organise 
mechanised gangs. 

If supplying the gangs with well designed 
tools is necessary if mechanisation is to be 
successful, this in itself is not sufficient. 
During the 40 or more years that designers 
have studied mechanical tools, it will be 
noted that these generally have only been 
designed to facilitate the carrying out of 
certain elementary tasks, the technique of 
which had already been perfected by the 
manual gangs. For example, first of all, 
mechanical coachscrewdrivers and tampers 
were invented, then according to the de- 
velopment of the overhaul of the material, 
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drills, cutters, slotters, reamers, etc. Sup- 
plying such machines to the gangs affects 
the organisation of the work because of the 
difference they make to the fundamental 
time ratios. The resulting modifications 
can go much further than the mere reor- 
ganisation of a gang, and affect the whole 
organisation of a line. 

The fact has not escaped the notice of 
engineers, who already some 25 years ago 
were seeking to develop mechanical equip- 
ment. We may quote in this connection 
the words of M. Terretix, who represented 
in 1930 at the Madrid Congress the railways 
which had gone the furthest in mechanisa- 
tion at that ume 

« The mere fact of mechanical equip- 
ment, the fact that its use has been decided 
upon, necessitates a reorganisation of the 
labour which is going to use it on quite 
different lines from that current when there 
was no mechanical equipment. » 

« When mention is made of the regular 
distribution of labour over the system, we 
are still under the dominion of a state of 
affairs which did not include mechanical 
equipment. » 
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Such considerations make it easy to 
understand why lengthy and numerous 


trials dealing not only with the equipment 
but also the organisation of the gangs are 
required in order to ascertain all the con- 
ditions requisite to the success of such a 
change-over. 

The development of mechanisation is 
therefore largely conditioned by the pos- 
sibility of altering the existing organisation 
and adapting it to other obligations than 
those which the actual maintenance imposes 
on the maintenance staff. 


2. Can you give any diagrams showing 
the functioning of gangs using mechan- 
ical tools or motors ? 


The limited space available for this 
report prevents us from publishing all the 
diagrams received. We will therefore only 
give, amongst those Administrations who 
have developed their studies of mechanisa- 
tion, those sent in by three of them whose 
railway systems have very different charac- 
teristics owing either to the kind of traffic, 
or their geographical situation. 
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Fig. 2. — French C.F.E. — Consolidation gang of 7 men. 
Explanation of French terms: 

File I = line I. — File IJ = line IJ. — Serrage des tire-fonds = tightening coachscrews. — Pose des tire- 
fonds = putting in coachscrews. — Percgage et alésage = drilling and reaming, — Gougeage et 
chevillagze = chiselling and pinning. — Délardage des é¢paulements = cutting the bearing surfaces, — 
Tri des tire-fonds = loosening coachscrews. — Retrait des tire-fonds = removing coachscrews. — Moto- 
tire-fonneuse = motor coachscrewdriver. — Motopergense = motor drill. — Motodélardeuse = motor- 
cutter. — Conducteur de machine = driver, — Travailleur manuel = labourer, 

The work proceeds as follows 

— half sleeper on the inside of the track, _ line Li 

— half sleeper on the inside of the track, line IT; 


half sleeper on the outside of the track, line I; 
half sleeper on the outside of the track, line II. 
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Two men complete the work by checking any small defects which may remain 
after the motor tools have been used. 
ams 


16 


415 


Protection ou chentier — 2 hommes 


of echsses~ Graissage #f 3 hommes 


Deseclissage- Substitution ) 
ah echissage 


Coupure 
i of 


124,15 , 
<1 4200 E2- Tirage 3 seu — Jhommes 


11440 Deblocage aes tire fonds Mactecia 
11% 20 Ta 3 F; la mototirefonneuse 


ace epee) des lirefonds } Siccins 


a /g miototirefonneuse 


0 468 
Fig. 3. — Tunisian Railways. — Gang of 10 men. 


Explanation of French terms: 


Protection du chantier — 2 hommes = protection of the work — 2 men. 
hi = removing fishplates; ) 
changing fishplates; ( — 3 men. 
lubricating and fishplating 
E2 = regulating the play — 3 men. 
T, = unscrewing coachscrews with motor coachserewdriver — 1 man. 
T2 = tightening cop coachscrews with motor coachserewdriver — 1 man. 


S.N.C.F. — ‘The diagrams sent in by the (E) with the technical value of these dif- 
S.N.C.F. relate to overhauls of the material ferent organisations and in the 5th part 
by gangs of very different sizes : large gangs with the results obtained from the econo- 
living in special trains, average sized gangs mic point of view. 
formed by grouping together 2 or 3 local The two graphs hereafter (fig. 10 and 11) 
maintenance gangs, and local gangs tem- how the work of an ordinary maintenance 
porarily supplied with mechanical equip- gang equipped in turn with the tools requir- 
ee ed to enable it to carry out different types 

We will deal in the following chapter of maintenance work. 
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700™ 


Fig. 4. — Gang of 10 men recutting the 
bearing surfaces and consolidating the coach- 
screws. 


Explanation of French terms: 


1 = unscrewing the coachscrews. 
2-3-4-5-6 = cutting the bearing surfaces. 
7-8 = finishing off. 
9 = tighten up coachscrews. 


10 = marking. 


3. Has the introduction of mechanisation 
obliged you to modify your ideas 
about the grouping of maintenance 
operations and the order in which they 
are carried out ? 


The importance of the modifications 
involved in the introduction of mechanisa- 
tion in the grouping of maintenance opera- 
tions and the order in which they are car- 
ried out depends to a great extent on the 
organisation of the work done by the gangs 
manually and the evolution that has already 
taken place as regards the separation of the 
elementary operations essential in the case 
of mechanised jobs. 
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degermssage prepare pour /e lendemain 


© 20 40 60 80 100 120 140 160 180 200 220 2407 


Fig. 5. — Gang of 16 men replacing sleepers 
with fine gravelling (240 sleepers daily). 


Explanation of French terms: 


1-2 = tightening up coachscrews. 
3-7-8 = finishing off. 
9-10-11-12-13-14 = taking away the old sleepers. 
15-16 = placing new sleepers. 
4-5-6-7-8 = removal of fittings. 
3 = sorting out coachscrews. 
1-2 = unscrewing coachscrews. 


This explains the different points of view 
expressed by the Administrations replying 
to this question. 


S.N.C.F. — The organisation studies 
which led to breaking down the work into 
the elementary operations and the order 
in which they are carried out applies re- 
gardless to both manual and mechanical 
gangs. 

The generalised application of these 
principles to manual gangs is therefore an 
excellent training for the staff in view of 
ulterior generalisation of mechanisation. 

For example we show in the graph 
(fig. 12) the organisation of a manual gang 
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tI t 
2¢ EQuIPE 3¢ EQUIPE 


f 
{ ‘ : 1 ane, 
| Serrage dun || Delardage des epaviements et consoliaation des || Remise a lecartement 


tirefond par tirefonds per pose oe tirefonds de plus gros iI Lonsolidation des tirefonds per chevillage 
file pour || dametres. | 
| 


A EQUIPE 1, 
| | 


! applouer les || Serrage des attaches. 


LraVverses Sous 
le rail. Misea | 


Froupe de ; ' 
remise a | Groupe oe consolidation 


| 

| oaz 
| /ecartement | 
| 


Groupe de 
a a tion 


aA 
lequerre des 
traverses 


ican ; & 


bo | 5 | 6566. 6446 
£ | 
& § 


molotirefonneuse a chef de chantier felepnoniste 
ef annonceuc 


motoperceuse & protecteur # aslence 


motodelsraeuse ‘ conducteur de mechine 


b lravatieur meanues 


groupe elec trogene 


Fig. 6. — Large gang of 34 men (consolidating the fastenings, cutting and restoring the gauge). 
Explanation of French terms: 
1re équipe = Ist gang. 2e équipe = 2nd gang. se équipe = 3rd gang. 

Deal with one coachscrew per Cut the bearing surfaces and Correct the gauge. Tighten up 
line to fit the sleeper under tighten up the larger coach- the coachscrews 
the rail. Square up the screws, . f Group Group Group 
sleepers, Tighten up the fastenings. correct- tighten- finish- 

ing the ing up. ing off. 
gauge, 

Mototirefonneuse = motor coachscrewdriver. — Motoperceuse = motor drill. — Motodélardeuse = motor 
cutters. — Groupe électrogéne = electric generating set. — Chef de chantier = foreman, — Protecteur 
= look-out. — Condncteur de machine = driver, — Travailleur manuel = manual worker. — Télé- 
phoniste et annonceur a distance = distant telephone operator and look ont. 


sSEmaipe 


il 
f 


Jour J-1 


Bana wr 21m wa awn & wn =|0) aH wh pw, > 


Fy 
— 
2 
3 
Lard 
&. 
> 
pi , , 
. ——_ Passe active 
3 9 —ew= retout dvide . 
2 u 442,3,4 -ticefonnage ct detire fonnage 
5,6 ~delardage ‘ 
; 7,8 =percage ct 
500™ environ _ 500™ environ Sie ceeetin onal 
Vig. 7. — Graph showing the progress of work as above. 


Legend: 
working, 
—— return run cut of work. 
1, 2, 3, 4 = screwing and unscrewing coachscrews. 
5 = cutting, 
= drilling and tightening up 
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| | \ wre : 
Ve Crs spt Ble | ; | Rectification des 
onsohastion des atlaches | Enlevement aes gpaulements Retravelage et remise | ecarlements | 
| Serrage Aetrautif ] 04 oes encastrements Vegquerre | eZ oes inc/inalsons | 
| 


‘a aa | Vom - & 
era . e—d— 4 + 4 44 4 4-— 
gi] py 


} & yay telephone 


ry mototirefonneuse BS chef de chantrer 


¥ -motoperceuse & protecteur 


- conducteur de mach. 
a motoaelsrdeuse 8 € ie 


& treverlleur manuel 


Fig. 8. — Average sized gang. Tightening up the fastenings, cutting and correcting 
the gauge — 20 men. 


Explanation of French terms: 


Consolidation des attaches; serrage définitif = Tightening the fastenings; final screwing up. — Enlevement 
des épaulements ou des encastrements = cutting the bearing surfaces. — Retravelage et remise a 
lequerre = re-sleepering and squaring off. — Rectification des écartements et des inclinaisons = correct- 
ing the gauge and cant. — Teléphone = telephone. — Mototirefonneuse = motor coachscrewdriver. — 
Motoperceuse = motor drill. — Motodélardeuse = motor cutter. — Chef de chantier = foreman. — Pro- 
tecteur = look-out. — Conducteur de machine = driver. — Travailleur manuel = manual worker. 

| j | ' 
Equipement | , c : f ¢ F | 
ou yoint | | Delardage Retrave/sge Regularisatien des yeux et enleverent oes | 

| 


| 
Reboulonnage | Consobaation oes | ef remuse g bavures des shouts 


| 

Retire fonnage attaches / egu erre | 

| | | | 

EBT tad cy a as a hd a 
—_—_—_—_ 

— jy ot 


& . & a télephone 


aK chef de chantier 


rf moroturefonneuse 
& protecteur 
Pi moto perceuse 
i 4 conducleur de machine 
ae motogeleraeuse 
I _- Motobouloaneuse b travaileur manuel 
me, apparel de tirage v yeu 


Fig. 9. — Gang dealing with the joints — 20 men, 
Baplanation of French terms: 
Equipement du joint; reboulonnage; retire-fonnage = joint equipment ; rebolting ; recoachscrewing. Pas 
élardage ; consolidation des attaches = cutting; tightening up the fastenings. — Retravelage et emise 
a Léc uerre = resleepering and squaring off. — Reégularisation des jeux et enlevement des bavures des 
Shouts = checking the play_ and removing any burrs. — Péléphone = telephone. Mototirefonneuse 
— motor coachscrewdriver. — Motoperceuse = motor drill. — Motodsrartenre = RAY custo. a Mop a 
ton , otor spe rr — arei » tirage a jeu = ning up equipment. — ref de 
syse = otor bolt spanner. Appareil de tirage a jeu ighte y ] Chef 
foo bres = yma — Protecteur — look-out. — Conducteur de machine = driver. — Travailleur 
é = - 


manuel = manual worker. 
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“ 
a & 
u u Rs) 4 
. 3 “ 2 Se 
u 3 3 
€ D oS DE ere 
5 % 2 aS ae 
5 xe 5 $< fe 
ay a) ou Ce 
= na a eed nies 
6 ‘Ss =e qQ = ed 


| 


RR ae ES Tee ee 


A chef de chantrer 
& protecteur 


mototsrefonneuse 
) motodelardeuse e conducleur de machine 
ee és trevailleur manuel 
Fig. 10. — Small gang — cutting out — 7 men. 
Explanation of French terms: 

Détirefonnage = unscrewing coachscrews. — Nettoyage des tables = clean- 
ing the bearing surface. — Délardage = cutting out. — Amorcage des 
tire-fonds = fitting in the coachscrews. — Serrage des tire-fonds = tightening 
up the coachscrews. — Mototirefonneuse = motor coachscrewdriver. = Moto- 
délardeuse = motor cutter. — Chef de chantier = foreman. — Protecteur 
= look-out. — Conducteur de machine = driver. — Travailleur manuel 


= manual worker. 


sentation des 
Chevi/les 


Detire fonnage 
Pres 

chevilles 
Enfoacement ges 


Pergage des 
chevilles 
Amorgage oes 
tirefonds 
O+ 
Serrage aes 
‘onds 


tires 


i 
| 


mototirefoaneuse 


motoperceyse 


ee 


4 chef de cheatier 


Ss prolecteur 
Py conaucleur de machine 


x treveriieur menue! 


Fig. 11. — Small gang tightening up the fastenings — 8 men. 


Replanation of French terms: 
Détirefonnage = unscrewing coachscrews. — Présentation des chevilles = put- 
4 a } 


ting in the pegs. oS Entoncement 
Pergage des chevilles = drilling 
= fitting in the coachscrews, — 


the coachscrews. — Mototirefonneuse 


chevilles = driving in the pegs. — 
pegs. — Amorcage des tire-fonds 


Serrage des tire-fonds = tightening-up 
= motor coachsecrewdriver. — Moto- 


perceuse = motor drill. — Chef de chantier = foreman, — Protecteur = look- 


out. — Conducteur de machine = 
worker, 


re-cutting the bearing surfaces to enable a 
comparison to be made with the graphs 
given above relating to mechanised gangs 
of the same size. 


This Administration adds that this could 
have been modified by the use of machines 


driver. — Travailleur manuel = manual 


designed for multiple functions, but the 
trials of such machines proved unsatisfac- 
tory. 

French C.F.E. — This Administration 
reports that it has had to divert the follow- 
ing work from the gangs overhauling the 
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6415 


54 


34,05 


2405 


200 400 


Lffectif de S hommes 
400 epsulements 


“5 19 

Fag. 12: 

Explanation of French terms in the same ordei 
as on the diagram: 

Laying out the work 4 men. ; 

Sawing 4 men for 1 hour 25 minutes. 

Marking out 1 man for 1 hour 40 minutes. ; 

Locking the coachscrews 2nd turn — 2 men for 


1 hour 15 minutes. 
Recutting the ; 
coachsecrews 2 tarns — 2 men for 3 hours 10 minutes. 


Removing the coachscrews 2nd turn and locking the 


coachscrews 1 turn — 2 men for 2 hours 55 minutes. 
Sawing 1 man for 5 hours. 
Recutting the 
coachscrews 1 turn — 2 men for 3 hours 05 minutes. 
Removing the coachscrews 1st turn — 2 men for 
2 hours 05 minutes. 
5 men — 400 bearing surfaces. 


fastenings so as not to hold up the progress 
of the motor tools 


— overhauling the track at level cros- 
sings and bridges on girders; 


— regulating the play; 


— checking the gauge and defects in the 


— inspecting the fishplates. 
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Tunisian Railways. — Report that 
mechanical coachscrewdriving has become a 
separate operation in the overhaul to make 
sure the machines work to capacity. 


Moroccan Railways. — ‘Yhe possibilities 
offered by mechanisation have enable 
them to include various operations in the 
general overhaul (replacing rails and_bal- 
last) which if done as current maintenance 
would have required a much longer time, 
the order of the work remaining the same. 


Italian Railways. — Mechanisation has 
made it necessary to perfect the phases of 
work in order to get a harmonious daily 
progress of all the different maintenance 
operations. This has made it possible to 
reduce the number of men required, apart 
from the men essential for maintenance on 
inspection and for supervision. 


Swiss Federal Rys. — This Administra- 
tion states that mechanisation encourages 
the development of methodical mainten- 
ance which assures a rational user of the 
equipment at the expense of work on 
inspection. This tendency moreover de- 
finitely encourages better and more econo- 
mical maintenance. 


E. — Results of mechanisation from 
the technical point of view. 


1. Is mechanisation of value in every 
case 2 


2. Should it be limited to certain types 
and certain conditions of the track? 


These two questions were intended to 
make it quite clear that the problem is not 
being considered from the point of view 
of the technique of the machines them- 
selves. This point of view was dealt with 
in Mr. Mucnert’s report (') and the 
machines, apart from a few improvements 
in detail, have undergone very little change 
since then. 


(1) Railway Congress Bulletin, Enlarged Meet- 
ing of the Permanent Commission, Lisbon, 
1949 (January 1949, p. il): 


1034/66 


On the other hand, since the problem of 
the equipment has been solved, it was 
interesting to ascertain if the good results 
obtained during specially selected trials 
were equally valid in all cases. 


The S.N.C.F. considers that mechanisa- 
tion has a well defined field of application. 
This covers lines which have reached a 
degree of wear such that the work involved 
is considerable. The overhaul of the fasten- 
ings in the case of track laid without sole 
plates, the regularisation of the laying and 
the expansion gaps, continuous or partial 
levelling of certain types of track for which 
mechanical tamping is particularly suitable, 
appear to be the current maintenance oper- 
ations in which mechanisation gives the 
best results. 


However, mechanisation owing to the 
facilities it gives for carrying out the ele- 
mentary work, by considerably reducing the 
physical effort required of the men, runs a 
risk of encouraging them to undertake use- 
less work, which as far as maintenance of 
the track is concerned, generally wastes 
material or destroys the stability and_ is 
therefore harmful. 


Consequently apart from the need to 
synchronise the elementary operations to 
assure the full employment of the staff and 
equipment, the programme must be drawn 
up sufficiently precise:y to avoid any ambi- 
guity about the work to be done. 


French C.F.E. — This Administration 
stresses the value of mechanical cutters 
which do much better quality work than 
manual work. 


Without affirming that mechanisation 
should be limited to certain types and cer- 
tain conditions of the track, they precise 
that it is no longer advantageous after a 


certain degree of wear of the material 
(especially on service sidings). 
Tunisian Railways. — It is not the big 


machines which are of the greatest value 
In maintenance work; their use can only be 
justified when certain operations can be 
grouped together and dealt with on their 
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own, such as systematic relaying of lines, 
when mechanical tampers are of value. 


The standardisation and adaptation of 
the tools to the work required are the two 
determining factors. 


Franco-Ethiopian Railways. — Mechanisa- 
is of no value on single track lines with 
heavy traffic. 


Syrian Railways. — For the time being 
mechanisation is of no interest on this small 
system owing to the low cost of labour. 


Franco-Ethiopian Railways. — Mechanisa- 
tion appears to be of interest when the 
type and condition of the track make it 
possible to count upon a satisfactory rate 
of progress during the interval between two 
trains. 


Swiss Federal Rys. — ‘The structure, 
topography, traffic and diversity of ma- 
terials used for the track prevent the organ- 
isation of large working gangs to a greater 
extent than at present, and mean that 
mechanisation is not of interest in every 
case. 


Italian Railways. — Mechanisation is spe- 
cially interesting in the case of worn track. 
It is advisable in the case of track where 
the traffic exceeds 20 trains a day. 


PART FOUR. 


IMPORTANCE OF PATHS FOR THE 
MOVEMENT OF THE MEN AND 
MACHINES. 


A, — Nature and position of the paths. 


1. Is it your standard practice to have 
paths alongside the ballast ? 


no 


Characteristics of these paths : 

a) width; 

b) level of the path relatively to that 
of the rails; 

c) distance of the path relatively to 
the rails; 

d) are they outside the supporting 


pylons in the case of electrified 
lines ? 
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or 


nN 


e) is there a path on both sides in the 
case of double track lines ? 


f) influence of the path on the con- 
servation of the ballast ? 


When work is in hand is it possible 
to move about apart from the paths 
alongside the ballast ? 


If so, what width is available ? 


How are the paths taken past struc- 
twres ? 


Do you allow the path to be inter- 
rupted at structures ? 


If so, after what span of bridge ? 


— Machines running on the paths. 


What are the maximum dimensions of 
the machines which can be _ taken 
along these paths ? 


What is their axle load and their load 
per centimetre of width of tread? 


C. — Advantages obtained by providing 


such paths. 


Has the extended provision of paths 
made it possible for you to reduce the 
time lost by the men in getting to 
work or getting out of the way dur- 
ing work? 
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2. Do the advantages obtained by having 


paths as regards the movement of the 
men and machines justify their con- 
struction and upkeep alongside every 
line, or should they be limited to lines 
where the annual number of working 
hours per kilometre exceeds a certain 
figure ? 

the advantages of using large 
machines which can be taken along 
these paths led you to install a special 
system of paths for this purpose ? 


0,250" minimum 


Fig. 13. — Typical profile of a track. 


4. Have you any criteria enabling you to 


link wp the cost of making and main- 
taining the paths with the number of 
working hours needed per kilometre 
run or tonnage carried by the line ? 


The replies received to all these ques- 
tions are summed up in Table XI. 


S.N.C.F. — 


Cantilever 


room 


make 


bridge to 


for a track. 


7 


THE EXTENT OF PATHWAYS TO ALLO’ 


en 
TYPE AND POS 


Charact 
ae | . Mt | Posit: 
ADMINISTRATION your standard | evel pe 
practice to have | da! i 
| compare | Distance | the cat 
pathways | as | 
alongside Width | from |. pos 
; that | : | in the 
the line? | of | the rails | 
Been | of elect 
i ; 
a | line 
Se ee ee ee ee) EE Eee 
SNOB Rte Be EIA yes 0.80 0.65 1.60 "on the | 
OPRACO®. 2 Aes Aa yes 0.50 0.45 1.50 » 
permanent way 
extended on 
one side only 
RAERINGE EO ls Mic ea oe cue on iat No pa 
PRANCE GSAN-GsEO). anne yes 0.75 0.25 1.50 insi 
minimum minimum minimum if the 
133 are 2. 
on VU (min, : 
fror 
the ri 
if me 
outsi 
PRANCE}(C.FiE:) ane No pathways have been systematically provided alongside the pert 


Régie Autonome des Transports 
(PaniSierisia( Deceiiu tay) ae Urban system. No pathway; the minimum width of 0.70 m b 
of the staff. 
Sceaux Line : no pathway; the varying width is not suitable a 
when a train approaches. 


Gafsa Railway) aa No. Certain pathways have been made alongside the railway but 
permanent way. 


LUA ISTON SINGILWG).S No. The track is narrow; the staff get to work in trucks or lorries 
maintenance can be used by lorries in good weather. 


Cameroons Railways ..... . yes | 0.45 0.40 | 1.00 » 
| | 


} MOVEMENT OF STAFF AND EQUIPMENT. 


‘SUCH PATHWAYS 


Is there 
a break 
in the pathway 
when 
it comes 
to a bridge? 


If so, 
in 
the case 
of 
what span 
of bridge? 


ithe pathways Is 
= there space What 
Is there | Influence to run If so, | arrangement 
pathway | of on adjacent how much is made 
on either | the pathway land room is for the 
side on the apart from available? pathways 
») the case | conservation the on bridges? 
of double of pathways ? 
sack lines? | the ballast 
| 
Yes, no no » 
if local | influence 
conditions 
allow 
n one side » no » between 
only the track on 


metal bridges 


» permanent way alongside it is used for going on foot or by cycle. 
a principle | none if it is generally » | yes, 
yes low no as | on new bridges 
enough outside the | on old ones 
m one side and its lines there are of small span 
only foundations waste and concrete 
are cultivated or metal parts 
properly lands are added 
drained or reinforced 
and concrete 
on sound 
ground 


y, as the staff is generally transported in trucks. 


no 


yes 
in the case 
of old bridges 
over 
a certain span 


There 
is a tendency 
to extend 
them 
over bridges 


none 


of more than 
5 to 6m 
span as a 
rule. 
There are 
rarely 
pathways 
on large 
bridges 
but 
shelters for 
the staff 


rolling stock gauge and structures does not generally allow of any arrangements for the circulation 


ssence of the catenary supports an obstacle. On bridges, notices warn the staff to get out of the danger area 


t actual yes | up to | at the bottom 
| on certain 20 metres | of the Thalweg 
routes 


f can however walk along the cuttings or embankments. 


in the centre 


no » | 
of the track 


yes | necessary 
| for keeping 
| in the ballast 


yes, as the water courses are not 
permanent, the men can use 
the wadi way 


yes 


On certain routes, earth roads which get no 


there are | or 2 foot 


paths on large metal 


bridge only 


THE EXTENT OF PATHWAYS TO ALLO 


TYPE AND POS 


Charac 

Is it =f. = - 

ADMINISTRATION your standard et, | Posi 
practice to have ; in relat 

pathways Compared Distance | the ca 

alongside Width ie from po 

the line? of the rails | im the 


Franco-Ethiopian Railway ... .- yes, 0.50 0.30 1.10 » 
space to 
is provided 0.90 
Madagascar Railways... . .- - no 0.50 0.38 1.00 » 


foot paths 


Moroccan Railways. ...... no try to have cycle pathways alongside the lines 
They are obtained by improvement of the existin 


Mediterranean-Niger Railways . . no There is sufficient room for all vehicles alongs 
Viet-Nam Railways. ..... . yes, a raised 0.50 0.30 1.70 » 
pathway on to to 
certain sections 0.40 1.8 
Italian State Railways (F.S.) . . No pathway, as geographical conditions and the relief together with ec 


widening the bed. Pathways are however a great advantage in org 


Luxemburg Railways ..... . yes 0.80 0.65 1.65 BS 
Netherlands Railways... .. . yes 1.00 0.40 2.30 outs 
Portuguese Railways. ...... no, 0.25 0.55 1.87 insi 
but side-space to to 
provided for 0.50 2.07 
safety of the staff 
Swiss Federal Railways (C.F.F.) . No, it is too expensive to build pathways because of the topogre 
machines run on the line. The possibility of making pathy 
Rhaetian’ Railway sess.) se yes 0.25 | 0.40 LS insi 
to 
+ 00.85 | 
Syrian Railways ........ yes from 0.50 to 0.75 m wide but only on emban 


| for inspection tours on foot by the permane! 
| of trains. 


“continued ). 


MOVEMENT OF STAFF AND EQUIPMENT. 


SUCH PATHWAYS 


the pathways Is | 
___| there space Wat 
‘Is there Influence to run If so, arrangement Is there If so, 
pathway of / on adjacent how much is made __ a break a 
on either | ‘the pathway land room is for the in the pathway the case 
side |} on the apart from available? | pathways wen lacus of what span 
, the case | conservation the / on bridges ? hora BEGES of bridge? 
of double of pathways ? | 
sack lines? | the ballast | 
ag eed ete aT a Se Dt 
| i 
V.U. avoid often from 6 to | a side passage or pathway | below12m_ f 
the ballast 10 metres between the rails 


spreading out 
| 


none, pathway is | : 
V.U. sel egrets gin no » | do not go accross bridges or | 
| permanent way cuttings | 


sible in districts where the staff use bicycles, and negociable ways for lorries on long distance districts. 
he rolling country. 


-ks usually on pathways. 


» holds back yes varies | generally yes, when refuges can be left every 
| the ballast on certain | footpaths or | 10 to 15m 
routes overhanging | 

footways | 


“sons have restricted the width of the permanent way. Present financial resources do not permit of 
work and keeping down costs. 


yes none no none | usually only when non > 
| overhanging the construction 
| footways does not allow 
the pathway 
only on one yes no » | by overhanging | not if possible » 
side | footways on new 
| constructions 
yes not very rarely » | by means no » 
determined of footways 


tunnels, embankments, bridges, etc.) the cost of land, the catenary supports. The large 


ial cases is not excluded. 
8 OF necessary for | » 
maintaining 

| the ballast 


aren (cuttings, 
; 


no | » | at intervals | yes | 
| 


cuttings specially reserved | yes in | about no pathways on bridges except on a 307 m 
ctor to get out of the way | the plains 10 metres | viaduct where there is a service footpath. 


1 
THE EXTENT OF PATHWAYS TO ALLO 


a 


MACHINES USING THE PATHWAYS 


ADMINISTRATION What are oe as, 
ee a of these machines 
which can run Sones 

on the pathways? of the tread? 


I 


SSIN GiB se Meee enn Sat a es aes in principle : electric generating set 
Wh 0.80 wide per axle : 250 kg 
per cm of tread: 42 k 


OT RAC OP eae toe ae Cee eee light motor cycle » 
ROE INGE Bie No patl 
RIRCAINGE: (SiINt Gira) seta tie ee the pathways are designed for the movement of bicycles and ~ 


motor cycles. They are also used as much as possible for ti 
porting the electric generating sets. 


Dimensions of these sets. 
Heavy sets : l=1.25; L = 2.30; H = 1.54 
wheelbase : 1.80 
Usual type of set : 1 = 0.50; L = 2.00; H,.= 1.30 
wheelbase : 0.76 


Total Axle oon 
pyaz 
| weight load | of ae 
‘a ; 2 ie 
Bicycle and rider. 130 AV: 50 AV: 
Usual type of generat- || AR: 80 AR: 
ine SCU Lee mua 5 eee 702 351 50 
Heavy duty set... 1 250 AV: 250 AV: 
AR: 1 000 AR: 
FRANCE (G:B VEL)! 3.2 «ce. eee No pathways have been systematically provided alongsic 
Régie Autonome des Transports Parisiens 
ERASER Oe Aste eae nile ee eC Urban system : no pathways; the minimum width of 0.7 m b 


of the staff. 
Sceaux Line : no pathways; the varving width is not suitabl 
danger area when a train approaches. 


GOS URGiIW Gy menace cena eee not fixed 


IRON UCATMHENA No. The track is narrow; the staff get to work in  truc 
which get no maintenance can be used by lorries in good w 


Cameroons Railways ........ forbidden 


(continued). 


HE MOVEMENT OF STAFF AND EQUIPMENT. 


ADVANTAGES OBTAINED FROM THE EXISTENCE OF SUCH PATHWAYS 


Has the provision of | 
pathways made it 
possible to reduce the 
time lost by the men 
in getting to and from 
work or in moving 
from one site to 
another during work- 
ing hours? 


| movement of the men 


Does the advantage of | 


the 
and 
equipment justify their con- 
struction and maintenance on 
all lines, or should they be 
limited to those lines on 
which the number of hours of 
work per annum exceeds a 
certain figure? 


having pathways for 


Has the advantage of using 
large machines which can 
travel along these pathways 
led you to provide a special 
network of pathways for this 
purpose ? 


Have you any cri- 
teria for linking up 
the cost of making 
and maintaining path- 
ways with the annual 
hours of work  in- 
volved or the tonnage 
carried by the line? 


syes, by allowing cycles 
to be used 


yes 


the pathway is necessary owing 
to the region 


no 


none 


he permanent way alongside it is used for going on foot or by cycle. 


"yes, as the travelling 
‘time to be paid for is 
‘fixed at 5 minutes per 
km by bicycle while 
it is 15 minutes per 
kilometre on foot. 


these advantages are justified 
above all when it ts a case of 
the staff being able to move 
on lines other than the long 
sections that have collective | 
transport (4th category lines | 
for which the number of | 
working hours per kilometre | 
of track is about 600 per | 
annum). 


no, but this will depend upon 
the progress of mechanisation 
and the policy to be applied : 
use of individual machines or 
use of machines supplied from 
an electric generating set.. 

To allow these sets to be 
moved about, the part of the 
track now unoccupied owing 
to the change over to single 
track from double track can 
be used. 


ermanent way, as the staff is generally transported in trucks. 


no 


none 


no 


he rolling stock gauge and structures does not generally allow of any arrangements for the circulation 


he presence of the catenary supports an obstacle. 


yes 


| amount of traffic. 


| 


ries. The staff can however walk along the cuttings or embankments. 


yes 


according to the difficulty of | 


making pathways and the | 


have to be maintained along- | 
side all the lines for the staff | 
| 


| and to retain the ballast. 


On bridges, notices warn 


not yet 


no machines 


the staff to get out of the 


no 


On certain routes, earth roads 


no 


ui 
THE EXTENT OF PATHWAYS TO ALLOY 


TT 


MACHINES USING THE PATHWAYS 


What is 
Sasa tae What are the axle load 
ADMD * the Mr oe aa See of these pes 
of the machines and the loa 
which can run per cm of width 
on the pathways? of the tread? 


ee ee eee See ee Ee eee eee SS 


no machines are allowed to run 


Franco-Ethiopian Railway ’ to 
alongside the pathway in principle 


Madagascar Railways .....-~.... the machines cannot use them 
Moroccan Railways ......4.44.-. Gang lorries 
== 272 1 = Gio, 3 oe 


Weight loaded : 7 264 kg 


Mediterranean-Niger Railways ... . .| There is sufficient room for all vehicles alongside the 
Viet--Nam Railways .......4.2+.. bicycles » 
Italian State Railways (F.S.) . . . . .| No, pathways as geographical conditions and the relief togethe 


permit of widening the bed. Pathways are however a great adv 


Luxemburg Railways ......... no machines allowed 

Netherlands Railways ......... reserved for the staff 

Portuguese Railways. ......... no machines for maintaining the lines 

Swiss Federal Railways (C.F.F.) . . . .| No, it is too expensive to build pathways because of the topo 
large machines run on the line. The possibility of making pa 

Rhaection .RoNWays- ©, a. 2 26 4 gee ee no machines on the pathways 

SIA ROWS Ws Cae moe oe ee no machines on the pathways 


| 
| 


SSS sss 


: 


a (continued). 
HE MOVEMENT OF STAFF AND EQUIPMENT, 


ADVANTAGES OBTAINED FROM THE EXISTENCE OF SUCH PATHWAYS 


5. ee 


Has the provision of : 
pathways made it 
possible to reduce the 
time lost by the men | 
in getting to and from 
work or 
from one site to 
another during work- 
ing hours? 


in moving | 


Does the advantage of 
having pathways for the 
movement of the men and 
equipment justify their con- 
struction and maintenance on 
all lines, or should they be 
limited to those lines on 
which the number of hours of 
work per annum exceeds 


Has the advantage of using 
large machines which can 
travel along these pathways 
led you to provide a special 
network of pathways for this 
purpose ? 


Have you any cri- 
teria for linking up 
the cost of making 
and maintaining path- 
ways with the annual 
hours of work in- 
volved or the tonnage 
carried by the line? 


a certain figure? 


has no influence 


no no no 

the pathways are only paths alongside the line for the staff; 

they are so close to the rails that the staff have to stand aside when a train passes. 

yes yes for long sections where no no 

lorries are used the pathways 
must be maintained. 

ssually on pathways. 

this question does not | » none no 


arise for the moment 
as the gangs are trans- 
ported collectively in 
staff trains. 


sonomic reasons have restricted the width of the permanent way. Present financial resources do not 


n organising the work and keeping down costs. 


yes | yes no no 
yes yes no no 
no no 


although the men travel by truck, pathways alongside 
the permanent way are very useful. They are included 
in all profiles independently of the category of 
the line. 


of the system (cuttings, tunnels, embankments, bridges, etc.) the cost of land, the catenary supports. The 
n special cases is not excluded. 


no no 


no value on this system owing to its geographical situation. 


there have always been | pathways alongside the ballast 
pathways | are justified in every case. | 
The creation of pathways is of 


{ 


0 age tee. Gemma 
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The following conclusions can be de- 
duced 


— In the case of European Railways, 
pathways alongside the ballasted track exist 
in a great many cases. Only the Swiss 
Federal and Italian Railways have no such 
pathways as the geographical situation of 
their systems for economic reasons has 
limited the width of the track to that 
strictly necessary; but these two Adminis- 
trations do not exclude the possibility of 
providing such pathways in the future to 
the extent their finances make possible. 


— In the case of overseas railways, the 
need for pathways is not generally so im- 
portant in view of the possibility of using 
the adjacent land for traffic, even lorries. 
Moreover certain railways who replied in 
the affirmative to the above question are 


considering building special pathways 
alongside their lines. 
PART FIVE: 


ECONOMIC AND FINANCIAL ASPECT. 


A. — Evolution of the amount of labour 
devoted to maintenance. 


1. With the present organisation of your 
railway, what is the annual number of 
hours per kilometre of track devoted 
to the work given in the table below 
(Appendix IT) 

a) for the lines with the heaviest traf- 
fic; 
b) for the lines with the least traffic ? 


To enable a comparison to be made of 
the figures received, we asked the Adminis- 
trations to state the category of line covered 
by the replies according to the following 
classification (') 

If characterising a line by the daily ton- 
nage carried (the output of the line would 
be the number of tons circulating in both 


(‘) The category of line is referred to again 
in Appendix If under the name of the Admi- 
nistration concerned. 
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directions during 24 hours at any given 
point on the line) a line would be called : 

— very important : where the daily ton- 
nage per track (') is equal to or exceeds 
40 000 tons; 

— important : where the daily tonnage 
per track (7) lies between 40000 and 20 000 
tons; 

— average : where the daily tonnage per 
track (') lies between 20 000 and 8 000 tons; 
: where the daily 
than 8 000 


— of little importance 
tonnage per track (') is less 
tons. 


2. Is this number of hours sufficient to 

assure satisfactory maintenance ? 

Most of the replies received were in the 
affirmative. In addition, the ‘Tunisian 
Railways advised us that they have some 
excess staff to absorb owing to the modern- 
isation of their maintenance methods; 
about 20 °7 should be deducted from the 
present staff to give a true idea of the 
amount of labour really required for the 
maintenance of their lines. 

On the other hand, the following Ad- 
ministrations replied in the negative 

French C.F.E. — The labour force avail- 
able is insufficient on lines where the ma- 
terial is badly worn, those suffering are the 
consequences of arrears of maintenance, 
and those where the condition of the bed 
necessitates frequent overhauls. 


Madagascar Rys. — The labour available 
would be sufficient if the age of the track 
did not necessitate many heavy repairs. 


Italian Rys. — The labour force is insuf- 
ficient for proper systematic maintenance, 
and owing to this fact the work is con- 
tracted out to private firms. 


Netherlands Rys. — Private firms have 


sull to be called in to carry out general 
overhauls. 


(‘) For a line with several tracks, the daily 
tonnage of a track is equal to the quotient 


of the daily tonnage of the line by the number 
of tracks. 
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TABLE XII. 


SS PEE SC AR, 


No. of Lcurs worked per km of line by the maintenance gangs. 


Belgian Rys. | French Rys. | 


(S.N.GB.) SSN Coe. 


(9 863) (8 109) 
LOM cee we » 2 620 h. 
1h? 2 GW Tee a » » 
IQ2SRE, § SF oo ah: 4545 h. » 
(Vey eee ee 4 420 » 
PSO nee Bias Soe 4415 2 400 
TURES ae eee et. 4217 » 
LOS See, ss 3 881 » 
2935. ee tasite aueteys: 3 305 » 
et Ce ee ee 3 432 » 
cig a. er 3 160 » 
2% © eo ae ee oe 3 143 » 
Late. eee 3 247 » 
TSP ae eo ns 2 658 » 
LOS ets ee eS PLO 2 300 
TOA ae ee es ot | ’ » 
TE os \ unknown » 
(i: Pa oad eli eee aia ae 2 329 » 
SAS Sie eo, ke. & 2 592 » 
OFA peach kg PORE TE 1 879 » 
ic: balla a 2 690 » 
BA 2 992 » 
Kee Fg ee Z6I2 » 
PAS dene pee ae cc 27ST » 
Lhe 7: 5 a me a aE ea 2 691 » 
TOS WARE «G0 E45 2 457 » 
1951 tee &: A 2 558 2 010 
(952 ee mage tite < » 1 970 


French | Tunisian Rys.| Swiss Rys. 
GEE. (GEE) 
(396) | (1 712) (11 644) 
» » » 
970 » » 
» » » 
» » » 
730 » » 
» » 1 440 
» » 1 340 
» | » 1 270 
» » 1 230 
» » 1210 
» 1 037 1 240 
» » 1 215 
» » 1 250 
» » 1195 
» » 1 380 
» » 1 670 
» » 1 820 
» » 1 780 
» » ie50) 
» » 1 790 
» » 1 640 
» » 1 450 
» 830 1 500 
680 » 1 480 
» » 1 470 
» 656 1 425 
560 » » 


Portuguese Rys. — The labour force _ tion. 
available would be sufficient if the work in Table XII. 
of renewal was not in arrears. 


Syrian Rys. — The labour force available 
is sufficient for the moment, but would 
need increasing were the traffic to become 
heavy. 


3. Have you any statistics showing the 
evolution of the number of hours per 
kilometre of line by the permanent 
way gangs during the last 25 years, 
for all the operations for which these 
gangs are responsible ? 


Five Administrations replied to this ques- 


The data supplied are summed up 


The figures in parentheses under the 
name of the Administrations give the aver- 
age daily tonnage per km of main line. 


4. Please fill in, if possible, the tables of 


Appendix III, relative to the average 
real expenditure per annum on the 
permanent way, in the currency of 
your country and converted in Amer- 
ican Dollars — and also to the total 
annual expenditure you consider ne- 
cessary in order to assure suitable 
maintenance from the point of view 
of safety for the whole of your system, 
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Five Administrations were not able to 
supply the information required about the 
annual cost, either because they do not get 
out any statistics, or because such statistics 
would give a false picture owing to the 
exceptional amount of work required after 
the war. 


To lighten Appendix HUI we have only 
given the costs in U.S.A. dollars, using the 
current rate of conversion. 


In addition, to facilitate comparisons, we 
have shown in italics under each cost figure, 
the value per km of track, using as divisor 
the size of the railway as given in table A-2. 


It should be noted that as the wages and 
charges on salaries differ very considerab-y 
from railway to railway, the labour costs 
per km are not in the same ratio as the 
number of hours given in Appendix II, 
even in the case of lines of equal import- 
ance. 


These differences are still more marked 
in the case of the total costs. 


French C.F.E. 


Approximate portion of the costs attributable to 


a) labour 

b) materials. 
c) equipment . 
d) fuel . 


Percentage of reduction in the costs 
of labour. 
as a whole . 


Italian State Railways. . 


Expenditure attributable to 


a] AAR9p]Aai@ SSS 


a) labour 

b) materials. 
c) equipment . 
d) fuel . 


Saving obtained by mechanisation : 
on labour . 
on total costs . 
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B. — Evolution of maintenance costs ('). 


1. Have you made any comparisons of 
costs covering a fairly long period, 
between gangs using hand labour and 
gangs using mechanised labour, the 
quality of the work being equal. In 
both cases, what proportion of the cost 
is attributable to 
a) labour? 

b) materials ? 
c) equipment (tools) ? 
d) consumable stores ? 

Four Administrations replied to. this 
question. We think it of value to give 
their replies in full. 

Although the information supplied is not 
given in the same form in each case, it will 
be noted that the conclusions arrived at are 
very similar : generally a large saving in 
the number of working hours, with a much 
smaller saving in the total costs. 


(1) To enable a valid comparison to be made, 
the total cost should be adjusted to take into 
account variations in the true value of the 
currency in which they are expressed. The 
reply could be given in U.S.A. dollars if easier. 


Manual gangs 


Mechanised gangs 


Cost in lires and % 


Manual gangs Mechanised gangs 


440L. 49% 200L. 33% 
400L. 44% 400L. 50% 
401a” S% 100L. 135% 
Ce ee eZ 25 Sie a 
895 L | 785L. 
about 25.5 &% 


about 14 ° 
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_ Time spent and cost in Swiss francs per metre of track tamped and_ fastenings 
tightened up as carried out mechanically and manually. ° 


Manual work 


Mechanical work 


Time | Cost 
h fr. 
Tamping sleepers 1 | 
[Oey os er 0.80 3.60 
Maintenance and sink- 
ing fund charges for 
the machines .. . » » 
Total . 3.60 
Tightening up fasten- 
ings (complete fast- 
SHme) Lc) 2 alex, _< 0.10 0.45 
Maintenance and sink- 
ing fund charges for 
the machines... . » » 


Total . 


S.N.C.F. 


The reply received from this Administra- 
tion enables a comparison to be made : 


a) between a manual gang and various 
types of mechanised gangs carrying out the 
same work (Table XIII). 

b) between two gangs of the same size 
overhauling material in cases where the 
relative parts of the elementary work differ 
very considerably (Table XIV). 

A) Consolidating the fastenings, recut- 
ting the sleepers and correcting the gauge 
by different mechanised gangs (Table XIII 
hereafter) . 

An examination of this table shows that 
the advantage of the greater productivity 
of a large mechanised gang (saving of 56 % 
in labour compared with manual labour) 
is swallowed up to a large extent by the 
travelling expenses that have to be paid to 
the men and the cost of their living-train; 


Time Cost Saving % 
h fir 
0.40 1.80 500%, 
» 1.60 
3.40 6% 
0.02 0.09 80 % 
» 0.11 


the final saving is not more than 10 % of 
the total costs compared with a manual 
gang. 

As for the small mechanised gang, its 
costs are burdened by : 


1) the cost of keeping a permanent look- 
out to warn the men of trains on the track 
in question and on the adjoining track and 
protection for about 75 % of the working 
time, 

2) the need to repeat certain elementary 
operations several times, these being com- 
mon to the different phases of the work 
but the small size of the gang making it 
necessary to separate them. 

The average sized gang obtained by 
amalgamating 2 or 3 local gangs saves the 
high cost of travelling expenses and a living 
train and justifies to a greater extent the 
cost of protection and keeping a look out 
which is no greater than in the case of a 


small gang. 
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In addition, they can be so organised that 
repetition of the elementary work — is 
avoided. 

B) Work carried out on flat bottomed 
rails laid on 1722 sleepers per km (Table 
XIV above). 

o% of the section 


Working site A : 


fastening up the fastenings . .- 100 

recutting the bearing surfaces . 60 

tightening up the coachscrews . 25 
Working site B : 

fastening up the fastenings . - 100 

recutting the bearing surfaces . 10 

tightening up the coachscrews . 4 


Whereas the saving on the total cost is 
25 ¢ when a large number of bearing sur- 
faces and fastenings have to be dealt with, 
it falls to 8 ©% as soon as the number is 
reduced. This table confirms that in order 
to be of value mechanisation must be used 
on sections where a large quantity of work 
is required. 


2. How much of the labour costs in each 
case are due to the cost of protecting 
the work? 

Very few Administrations supplied the 
information asked for, some of them con- 
sidering such costs insignificant. 

The two replies received were as fol- 
lows : 

S.N.CF. 

a) Large mechanised gangs. 

Minimum 

1 telephone operator; 
1 look-out; 
1 guard; 


ie. 3 men for about 30 men; Ke. 10 % 


of the labour costs, to which must be added 
the 2 or 3 % of the cost of laying and 
removing the telephone equipment. 

In reality the cost is often greater as the 
length of the working sites nearly always 
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makes it necessary to have additional look- 
outs to warn the different groups of labour- 
ers when the look-out gives his warning, so 
that the protection required may constitute 
in fact 15 to 20 % of the total labour. 


b) Small mechanised gangs. 


As already stated in the third part B-4, 
a look-out is required when the visibility 
is not sufficient to allow of time to remove 
the machines from the track; about 75 % 
of the lines come under this category. 

The balance-sheets therefore must make 
allowance for 1 look-out and 0.75 guards, 
i.e. 1 man 75 for 9 men, or about 19 % of 
the labour costs, plus 2 to 3 % for the 
cost of laying and removing the telephone 
equipment when this is required. 


c) Average sized mechanised gangs. 


The safety arrangements are generally 
the same as in the case of the small mechan- 
ised gangs, ie. a permanent look-out and a 
guard for 75 % of the lines dealt with, 
i.e. 1 man 75 for about 20 men, represent- 
ing 8.5 °% of the labour costs, to which 
must be added about 1.5 °% for laying and 
removing the telephone equipment. 


d) Manual gangs. 


In view of the absence of noise and 
lightness of the equipment each platelayer 
is using, protection is only necessary when 
the visibility is very bad, which is not often 
the case, and can be taken as about 30 %, 
ie. 0.33 for a total of 8 men, representing 
about 4 °% of the labour costs. 


Italian Railways. 


Expressed in lires, the cost of protection 
per metre of track amounts to : 

— 12 lires for manual work; 

— 16 lires for mechanical work. 

Referring to the figures supplied by this 
railway under B-1 above, the costs represent 
the following percentages of the labour 
costs 

— manualswork . <'. «1 

— mechanised work . 


5.5% 
12 % 
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3. How much of the labour costs are 
attributable to unproductive time : 


a) while the men wait for trains to 
pass ? 


b) for moving equipment, etc. ? 


S.N.C.F. — In the case of large mechan- 
ised gangs, the time lost represents about 
15 % and the time taken to deal with the 
equipment (taking it off the line and put- 
ting it back) about 7 %. 

For small mechanised gangs, the time lost 
is about 5 % and the time taken to move 
the equipment about 5 % also. 


For average mechanised gangs, the time 
lost represents about 5 % and the time 
taken to move the equipment is also about 

ee 

In the case of manual gangs, the time 
lost is about 2 % and 1 % for moving the 
equipment. 

The percentages refer to a traffic of 
about 8 to 10 trains during the time of 
work. 

On certain large arteries with very heavy 
traffic, the time lost is much greater : it 
may be about 13 % on the open line and 
as much as 35 to 40 % in the suburbs 
where there are more than 2 tracks; such 
figures mean that the work must be done 
at night on lines where the service is sus- 
pended during part of the night. 


Tunisian Railways. — Without giving 
the percentage, the Tunisian Railways 
give the following figures for time lost : 


— morning and evening : 10 minutes 
for stopping work and packing up; 

— for each train : 1 1/2 minutes, Le. 
15 minutes for the average of 10 trains pas- 
sing during working hours. 


Cameroons Railways. — Estimate the loss 
of time for the whole of the railway to be 
18 hours per day and train. Referring to 
the hours spent on maintenance as given 
in Appendix II (about 6000 hours per 
day) this means a loss of 0.3 % per train. 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


1051/83 
Madagascar Railways. — Per gang per 


week : 

— 10 minutes for getting off the line 
(day railcar) ; 

— | hour for moving the equipment. 


Netherlands Railways. — ‘The average 
percentages which may vary with the num- 
ber of trains are : 


— 10 % for getting the men off the line; 
— 10 % for removing the equipment. 


4. How much do the transport costs 
amount to (time lost on the journey 
— driving the transport vehicles tak- 
ing the men to the place of work in 
the case of large gangs — amortisa- 
tion and maintenance of the transport 
vehicles) ? 


5. How much additional cost is involved 
when a gang has to work away from 
its headquarters ? 


6. Is the normal wage raised because of 
this 2 


As we saw in the First Part — Question 
B-2c — the work of gangs at a distance 
from their homes involves supplementary 
costs for the railways : 


1) a reduction in the actual working 
time, the journey time counting as part of 
the daily working hours, or being made up 
for by additional time off when the working 
hours are not reduced; 


2) the sinking fund, maintenance, fuel 
and staff costs of the transport vehicles 
lorries or trucks; 


3) additional money payments to the 
staff to compensate them for the additional 
travelling involved. 

The additional cost for the railway is 
therefore considerably more than the no- 
minal increase in the staff wages. 

We give hereafter (Table XV) the figures 
supplied by various Administrations show- 
ing the amount of such charges compared 
with the normal maintenance costs. 
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TABLE XV. 
DE a a 
Increase 
Amount of transport | Supplementary costs when Se the 
Administration costs in the case a gang works at a distance senda 
of large gangs. from its centre wage 


S.N.C.F.. ... .. . . | Gangs nearly always lodg- | Travelling allowances Ist 
ed in trains standing month — 
close to the site of work. married man : 840 fr. 
per day; 
Travelling time returned single man : 710 fr. per GH Ys 
on the average % hour day. to 
daily : 6% sinking. Saxe 


Fund and maintenance 
Of sistati strains = 27, After first month — 
married man : 710 fr. 
Travelling allowances: 15 °% single man : 500 fr. 
Or some 40% of the 
labour costs. 


French iC.F.Es ~ <%= )\ Of “the sorder’-of 5%. | INo other expenditure than, no 
the cost of transport. 

RAST Pe a somes ta ee ll 84 OL TNE WOrkine time no no 
(travelling by regular 
trains). 

Algerian Railways. . . . | Has no effect on hours | Travelling allowance. ye} 
of work — driving 
transport machine 
SoS 

Tunisian Railways. . . . | 13000 days for a labour » 


force of 1060 men in 
1937 fell to 1 200 days 
for 742 men in 1951, 
Ole aea yes 

This Administration con- 
siders however that if 
the men have to work 
more than 40 km (25 
miles) away from their 
centre it is better to 
adopt some solution 
doing away with trans- 
port which will lead to 
a loss of time on certain 
runs, 

It is better to set up 
a seasonal gang formed 
of a nucleus of perma- 
nent staff with tempo- 
rary staff _—recruited 
locally. 
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Administration 


Tunisian Railways 
(continued ) 


Madagascar Railway 


Mediterranean- Niger 


Railway 


Italian Railways (F.S.) 


Netherlands Railways . 


Swiss Federal 
(GEB.RS 


Railways 


Rhaetian Railway. 


Syrian Railways 
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Amount of transport 
costs in the case 
of large gangs 


Maintenance costs and 
the fuel consumption of 
the transport vehicles 
per year per section 
are : 
trolley 
lorry 


480 000 fr. 
: 1.000 000 fr. 


About 10 %. 


Transport does not reduce 
the working time. The 
sinking fund and main- 
tenance costs of the 
lorries represent some 
2 800 000 fr. per year, 
3.5 % of the mainten- 
ance budget. 


About 10 lires per metre 
of track for 260 lires 
labour costs on double 
teack “line; 4:6. -7 
approx. 


5 % of ihe: time. 


The additional time due 
to the journey, on the 
average 25 minutes, is 
included in the working 
time. 


1 hour for travelling per 
gang or 7 men. 


Supplementary costs when 
a gang works at a distance 
from its centre 


Travelling allowance of 
the order of 20 % of 
the gross wage. 


Hourly allowance of 64 
lires. 


Supplement of 1.25 or 
125 fr. when the man 
is working more than 
3 km from his section. 


Allowance for midday 
meals taken in refresh- 
ment vans _ belonging 
to the Administration. 


Allowance of 1 Swiss fr. 
for the midday meal. 


Travelling allowance of 
50 % of the normal 
fare (very rare). 
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Increase 
in the 
standard 
wage 


kept apart 


1054/86 


7. Have you any data to show the 
increase in the cost of maintenance 
per kilometre in terms of the age of 
the track ? 


Only three Administrations replied to 
this question. We give their answers 
below. 


French C.F.E. — Did not give any figures 
but estimate that variations in the amount 
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of traffic (tonnage, load per axle, wheel- 
base of vehicles on curves) have a greater 
effect than the ageing of the track. 


Madagascar Railways. — Did not give 
any actual figures, but think that it can be 
admitted that the cost of maintaining a 
worn line compared with a new line is 
about double. 


S.N.C.F. — The data are theoretical and 
given merely for information. 


Lines of 


lst Category A 


During the first 10 years after 
renewal: 

— labour 

— ballast 


After the first 10 years : 
— labour 
— ballast and materials. 


PART SIX. 


A. — The opinions of the Administrations 
on the results of the evolution now 
taking place. 


At the 
asked 


Have methodical organisation of the 
work and in particular mechanisation 
enabled you to improve the quality of 
the work and reduce maintenance costs 
to such an extent that the time between 
two systematic renewals can be ap- 
preciably extended ? 


end of the Questionnaire we 


The change in the maintenance methods 
on most railways has only just passed the 


lst Category B 2nd Category 


trial stage, so that pena speaking they 
have expressed their hopes rather than any 
affirmations supported by figures regarding 
the improvement in the quality of the work 
and the reduction in costs. 

Moreover, the troubled times through 
which we have passed have so upset the 
normal carrying out of renewal work that 
it is impossible to generalise; at the present 
time renewals justified by an economic 
comparison between the amortisation of the 
new material and the cost of laying it and 
the cost of maintaining a track which has 
reached a certain degree of fatigue. 

However here again the Administrations 
hope that the new maintenance methods 
will give positive results. 
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B. — Certain factors whose influence on 
the evolution of maintenance methods 
may prove predominant in the future. 


The question on the agenda is concerned 
essentially with the evolution of the organ- 
isation of permanent way maintenance, so 
that the replies received from the Adminis- 
trations centred on the efforts made to 
rationalise an operation which had long 
retained an empirical character and which 
depended chiefly on the gang foreman for 
the way it was carried out. 

Studies carried out with such a rationalis- 
ation in view also showed the saving which 
could be obtained by changes in the design 
of the material and an improvement in its 
quality making it possible to space the 
periodic overhauls at wider intervals whilst 
reducing the amount of work required be- 
tween them. 

Two components appear essential in this 
connection : the joint and the sleepers. 


1. The joint. 


The joint leads to maintenance costs 
both on account of the fact that it is a 
weak point and owing to the vibrations 
which the shocks it causes sets up for the 
track as a whole, the action of such vibra- 
tions being just as harmful on the material 
factors as on the qualitative factors of the 
latter. 

The attempts made by the Administra- 
tions to combat the harmful effects of the 
joints have followed three different cour- 
ses : 

— the first endeavours to reduce the 
harmful effects of the joints in old tracks 
where a certain deformation of the ends of 
the rails occurs together with a faulty level 
of the ends of the two lines of rails. 


It has long been the practice to remedy 
this in part by the use of specially machin- 
ed fishplates, the upper part of which is 
slightly raised at the centre and around the 
joints, but such a remedy does not correct 
the crushing of the end of the upper rail 
which is particularly noticeable on rails 
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manufactured of steel with a low carbon 
content. 


The development of the technique of 
building up the end of rails by electric 
welding using self-contained electric gener- 
ating sets now makes it possible to restore 
the running surface at joints to the same 
level on the two rails, at the same time giv- 
ing the ends built up in this way a degree 
of hardness which makes them much better 
able to resist the shocks of the wheels. ‘The 
cost of the whole operation (materials and 
labour) is little more than the cost of two 
hours of a plate-layer’s time, and can be 
done without difficulty no matter how 
heavy the traffic on the line. 


A recent trial over several hundred kilo- 
metres enabled us to restore rails 17 years 
old, manufactured of insufficiently hard 
steel to running conditions at the joints 
just as good as those obtained with new 
material. 


— the second is to endeavour to reduce 
the number of joints by using longer and 
longer rails, either by laying long rails or 
welding a certain number of rails 
together (*). The use of this method is 
however only possible in countries where 
the restrictive regulations requiring the 
joint gap to be proportional to the length 
of the rail are no longer enforced, expe- 
rience having proved that after 12 m 
(39 ft.) this expansion rule was complete!y 
false in the case of rails fastened to the 
sleepers in the usual fashion. Belgium, 
Italy, Switzerland, Algeria, Portugal, Hol- 
land, Gafsa, OTRACO, Rhaetian Ry., Ca- 
meroons, West Africa, Tunisia, Luxemburg 
report using rails 25 m (82 ft.) long and 
over. 


— the third is based on the complete 
suppression of joints, not only in tunnels 
and on viaducts but also on the open track 
when this is laid on the straigth or in 
curves of sufficiently large radius. 


(1) The latter operation to be profitable 
requires however relatively long intervals 
between trains. 
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Fig. 15. — Expansion device. 
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POSE SANS SELLE 


4 


Lriffons AN 


de 2353x720 


bod Bape A 


Melle <enngleg = 
7 ¢doulchouc i 


~ 


Fig. 16. — U.36 rails (50 kg [110 Ibs.}). Elastic fastenings. 
Neplanation of French terms: 
Pose avec selle = laid with bearing plate, Griffons = clips. - Tire-fond = coachscrew, — Semelle 
cannelee en caoutchoue = ribbed rubber pad, Selle metallique de 10 d’epaisseur = metal bearing plate, 
thickness 10, — Pose sans selle = laid without bearing plate. — Plaquette d’appui = bearing pad. 
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The rails are laid in lengths of several 
hundred metres (usually 800 m [2 624 ft.]) 
connected by expansion devices of simple 
design (fig. 15). This solution has been 
largely developed by the S.N.C.F. where the 
length laid between 1949 and 1952 has 
reached 287 km (178 miles), the programme 
for 1953 being 444 km (276 miles). Laying 
long rails in this way is combined with the 
use of special elastic fastenings (fig. 16) 
which reduce the fatigue of sleepers and 
act at one and the same time as fastenings 
and anti-creep devices. 


Without going into the results expected 
as regards the conservation of the material, 
quite apart from the present saving in fish- 
plates, as this method is still in its infancy, 
it may be stated that from the point of 
view of the level the saving will be very 
great since the sections already laid have 
required practically no maintenance, al- 
though some of them are on heavily loaded 
lines or lines run over at speed. 


2. The sleepers. 


A large part of the maintenance costs 
(material and labour) in the periodic over- 
hauls is due to the replacement or consolid- 
ation of the sleepers which are no longer 
fulfilling their functions owing to age or 
wear. If the life of the sleepers can be 
increased and the behaviour of the fasten- 
ings improved, the period between over- 
hauls can be increased. 

Studies on improving the sleeper charac- 
teristics by the use of metal and concrete 
have been essentially based on this idea. 

Wooden sleepers can also benefit by the 
improvements intended to increase their 
useful life. 

Fastening the rail by means of strongly 
elastic fastenings and the use of large sole 
plates can considerably reduce mechanical 
wear. 

The perfecting of economic methods of 
coating the upper surface of the sleepers 
makes it possible to protect them effectively 
against the harmful consequences of alter- 
nating dryness and humidity, particularly 


9 
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noticeable since it has become the general 
practice to lay them uncovered. In addi- 
tion, new methods of impregnation are 
being studied. These are intended to make 
it possible to avoid long drying out in the 
open which is the cause of internal stresses 
which facilitate the future development of 
cracks in the sleepers. 


Considerable progress is therefore to be 
expected in reducing the stresses on the 
track and increasing the life of certain com- 
ponents. It must not however be forgotten 
that such progress will only lead to econo- 
mies in so far as the simplicity of design 
of the track is safeguarded and provided 
they do not imply using new components 
which will wear more rapidly than the 
main components involving additional 
inspection and replacement between cycles 
which it was hoped to eliminate. 


C. — The importance of the management 
of labour. 


Trials of the new organisation has 
hitherto been carried out not only under 
favourable technical conditions but also 
under the supervision of foremen selected 
for their special aptitude. 


These methods would therefore have to 
be adapted before their general application 
under less exceptional conditions. In spite 
of such an adaptation, this generalisation 
would not be successful unless those res- 
ponsible for managing the labour under- 
stand fully well the very important part 
they play in the search for new economies. 


This is just as important an evolution as 
that achieved some thirty years ago when 
quality maintenance was first introduced. 
At that time, the maintenance ceased to be 
the responsibility of the gang foremen 
alone. The managerial staff began to 
devote a great deal of their time to it, and 
thanks to the part they have since played 
in the organisation of the work, the applic- 
ation of more precise methods and the wise 
use of working hours, brilliant results have 
been achieved, together with an ever 
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reduction in labour require- 


increasing 
ments. , 

If we are to go any further in making 
savings in labour and materials, whilst 
maintaining the different categories of lines 
at the desired level, a new stage becomes 
necessary. 

As the report shows, the question of 
organisation is primordial and the five 
rules 

— foresee, organise, co-ordinate, direct, 
check 
must be applied ever more thoroughly, not 
only to the general problems but to those 
arising in the course of the work itself. 

There can be no question of leaving this 
responsibility to the gang foremen, who 
have not the necessary technical knowlegde 
or training and would only be hindered 
thereby in their essential role of guide and 
overseer. Nor can it be left to the higher 
grades of officials whose duties are too 
extensive for them to be able to make the 
necessary analyses directly and thoroughly. 
This study of the details, in which they may 
well lose their way, is not their mission, but 
it is for them to design the materials, to 
give the general directives, to study the 
organisation as a whole and to provide suit- 
able training for those directly responsible 
for the application of the best methods for 
carrying out the work. 

It is therefore up to the management to 
take the necessary steps as regards the pre- 
paration, supervision and control of the 
programme, paying the same attention to 
the economic side as has been given to date 
to the quality of the work. 

This, the normal development of the 
present functions of the management, will 
involve more frequent contact with the men 
responsible for carrying out the work. This 
will be facilitated by the regrouping of the 
men into a smaller number of gangs, when 


there are no reasons why this should not be 
done. 


RESUME AND SUMMARIES. 


I. — a) With ever increasing competi- 
tion, the Railway Administrations are 
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endeavouring to reduce as much as pos- 
sible the cost of maintaining the permanent 
way whilst at the same time running 
heavier and faster traffic over most of the 
lines with increased safety and comfort. 

Although a very considerable reduction 
in maintenance costs (especially from the 
point of view of labour) has been achieved 
during the last thirty years, this evolution 
is not yet complete and it should be pos- 
sible to make further savings. 

The various Administrations find them- 
selves in very different positions from many 
points of view (geographical situation, traf- 
fic gangs of platelayers, possibility of get- 
ting men, labour charges, etc.). The present 
maintenance methods show considerable 
differences and the studies in hand to im- 
prove them are strongly influenced by the 
actual position. 


b) Permanent way maintenance gangs in 
general in addition to the actual mainten- 
ance are responsible for inspection (regular 
tours of inspection to check the state of the 
line, exceptional inspections after storms, 
greasing the points and switches) and have 
to replace level crossing staff and staff at 
posts on the open line. 

The resulting cost of inspection obliga- 
tions and the existence of level crossings 
with keepers is masked in many countries 
by accommodation difficulties in the large 
towns which makes it necessary to leave the 
staff dispersed in the small houses built at 
the same time as the railway for level cros- 
sing keepers. This cost however becomes 
the greater the further away we get from 
the classic organisation into small gangs of 
platelayers dispersed along the line. It 
should be reduced both by the improve- 
ments made to the material and equipment 
and by general measures (reduction in the 
number of level crossings with keepers for 
example). However there will have to be 
priority inspection at certain geographical 
situations, which will thus burden  indi- 
rectly the maintenance costs. 


c) Although there are differences in the 
studies in hand, in every case we find the 
same components, the effects of which vary 
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according to the particular characteristics of 
the railway in question : 

— some endeavour to increase produc- 
tivity by concentrating the staff in relatively 
large gangs, equipped with transport 
vehicles; 

— others tend to increase individual pro- 
ductivity by using motor tools enabling one 
man to do a larger amount of work more 
easily. ' 

Such studies relate most often to limited 
sections and have the character of trials. 
However certain Administrations state that 
their programme of concentration has now 
been realised. 


As for mechanisation, the smallness of the 
ratio between the equipment in H.P. and 
the total number of men shows that such 
a development is still very limited (’). 


Il. — After recognising the insufficiency 
of the « stitch in time » method for assur- 
ing the proper condition of the permanent 
way, certain railways have adopted a 
general overhaul method covering the 
whole system, which is unnecessarily costly. 

The introduction of methodical mainten- 
ance covering a periodic general overhaul 
and a limited overhaul to deal with the 
level and tightening up the fastenings has 
resulted in considerable savings, especially 
from the labour point of view. 

The present efforts of the maintenance 
departments is to exploit more fully the 
possibilities of this method, profiting by 
the experience acquired during its applica- 
tion, which has already lasted some years, 
and the improved methods of investigating 
the actual condition of the permanent way. 
The necessity for maintenance operations 
is no longer based on a simple estimation 
of the actual condition of the track, but 
chiefly to estimate the probable rate at 
which it will wear. 

(1) We would remind readers that this report 
only covers normal maintenance properly so 
called, and that the summaries would be very 
different from large scale renewals for which 
purpose mechanisation is highly developped on 
a good many railways. 
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There will be a considerable saving due 
to the reduced mileage to be dealt with, a 
better definition of the elementary work, 
and a reduction in the number of inter- 
mediate overhauls. 

Recording vehicles give invaluable ser- 
vices from this point of view as regards the 
factors to which they are sensitive. By a 
comparison of successive recordings, they 
make it possible to follow the evolution of 
the condition of a given line. 


The application of such methods, which 
reduces to the minimum the work to be 
done, must be completed by a very careful 
check of the quality of the elementary work 
and the results as a whole. Here again, 
recording vehicles are of great value. 


Ill. — The organisation of the work 
encourages the separate carrying out of the 
elementary operations. This makes possible 
a better definition of the work to be done, 
better preparation of the equipment and 
materials required, and finally a choice of 
the most suitable season for carrying out 
the work. This method of working is par- 
ticularly valuable in the case of mechanised 
gangs in order to assure the full employ- 
ment of the equipment. 


The succession in time of these element- 
ary operations involves however a great 
deal of loosening and tightening up again 
of the same fastenings with undue fatigue 
as a result. ‘This serious drawback can be 
avoided, whilst keeping the men on spe- 
cialised jobs, by combining the different 
elementary operations into phases which 
include all those dealing with the same 
fastenings as far as the total strength of 
the gang makes possible. 

Gangs of 15 to 20 platelayers seem to be 
the most suitable for overhauling the track 
in successive phases which will avoid any 
further work being done to a fastening once 
it has been tightened up. 

Such gangs in addition require less pro- 
tection that the very large gangs and the 
cost of protection is better distributed than 
in the case of small gangs. 

The radius of action does not involve 
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moving the men around in special staff 
trains, as they are able to return home 
every day. They can be formed by group- 
ing together 2 or 3 neighbouring gangs 
daily when inspection obligations or accom- 
modation difficulties makes it necessary to 
have the staff living along the line. 


The development of the technique of 
small engines has enabled manufacturers to 
perfect all kinds of machines for overhaul- 
ing the material. Such machines are mostly 
used individually, but they usually require 
at least two men to take them off the line; 
working in gangs makes it easy to do this. 
Under certain conditions of visibility how- 
ever this involves a greater degree of pro- 
tection than in the case of manual gangs. 
The attention of manufacturers has been 
called, at the request of the Administra- 
tions, to the perfecting of operating con- 
trols preventing any mistake in the working 
harming the track equipment, even if the 
staff has not been specially trained. 


From the point of view of the overhaul 
of the qualitative factors (level, keying, 
gauge) no Administration has reported the 
existence of any mechanical machines 
enabling such good results to be obtained, 
at least in the case of the classic type of 
permanent way, as shovel packing, and a 
high rate of productivity even on the most 
heavily loaded lines. 


IV. — The extension of the sphere of 
action of the gangs raises the problem of 
their transport from their homes to their 
place of work with the minimum loss of 
time. Collective transport, in cases where 
there live close together, individual trans- 
port where their homes are scattered. 

Transport by means of trolleys only 
covers requirements on lines with little traf- 


fic where the traffic regulations are very 
flexible. 


To make other methods of transport 
effective, the men must be able to get close 
to their place of work. 

In old countries, where the track is 
generally narrow, it is not possible to make 
pathways for road vehicles except at points 
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where the road and railway crosses. On 
the other hand, except in mountain regions, 
it is usually easy to make a cycle pathway 
alongside the ballast. Such pathways how- 
ever do not allow the use of heavy and 
bulky maintenance equipment. 


In countries with a scattered population 
where there is generally plenty of room 
alongside the track and where it is possible 
to run vehicles alongside the railway, the 
construction of pathways is not necessary 
to allow the men to get to their place of 
work. 


V. — The two factors in the evolution 
of maintenance, concentration of the gangs 
and mechanisation, are capable of giving 
considerable economies compared with the 
present position. However, each of them 
has limits to its application. 


Concentration enables the management 
to follow more closely the work of the 
gangs. It soon loses its advantages, how- 
ever, owing to the high cost of travelling 
and lodging when the gang becomes too 
large and works over such a wide area that 
the men can no longer return home at 
night. The social advantages of this pos- 
sibility are however extremely important. 


Mechanisation gives a great increase in 
individual output, though the saving on 
the work as a whole is much less. It de- 
creases very rapidly when the amount of 
work to be done is small and when the 
traffic on the lines in question is consider- 
able (*). It requires very careful prede- 
termination of the work to be done to 
avoid useless operations. 

The choice of the solution to be adopted 
depends on technical factors relating to the 
condition of the line, the amount of traffic 
and the character of the latter which deter- 
mines the importance of the qualitative 
factors which are essentially generators of 


(7) As we have already said these summaries 
relate entirely to current maintenance. They 
would be very different were it question of 
wide scale renewals which is a type of work 
involving a great many operations. 
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comfort in the case of the classic type of 
line. 
The influence of economic demogra- 


phical factors also plays a great part in the 
choice of a solution. 


Whichever solution is adopted, _ its 
general application will only be crowned 
with success when a managerial staff is 
available so trained that it knows the pos- 
sibilities and limitations of the new me- 
thods, as well as its role in the economies 
which must result from their application. 


VI. — The replies received from the 
various Administrations all deal with 
organisation as applied to the maintenance 
of the classic type of permanent way. 


Progress now being made in the techni- 
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que of permanent way laying (suppression 
of joints) and in the technique of the ma- 
terial (increasing the life of sleepers) will 
make it possible, if present hopes are ful- 
filled, to reduce to a considerable extent 
the amount of work to be done between 
two overhauls. The number of platelayers 
required for actual maintenance will there- 
fore be considerably reduced, and new 
organisations may have to be studied for 
maintenance gangs. 

The problem of supplementary burdens 
(inspection and obligations in connection 
with level crossings with keepers in par- 
ticular) should be the subject of a special 
study, as in practice in the future it will 
be impossible to make the maintenance 
gangs responsible for this if their output 
is not to be considerably reduced. 
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APPENDIX I. 


C. 1. — Kind of equipment. 


Twenty-five Administrations replied 


Kind of tool 


—~ Machine to bush wooden sleepers 


Rollers to move track equipment sideways 
when putting into position . 

5 tonne jack lifting rails . : 

10 tonne jack for lifting track equipment : 

Truck running on one rail . : os 

Device to move sleepers . 


~ Device to bind the ends of sleepers to prevent 


them splitting : 
Device to load the rails . et See 
Device to bend rails and the blades of 
switches 
Equipment to moye "the rails ‘longitudinally 
Hand saw for rails : 
Mechanical saw for rails 
Hand drill for rails . . 
Mechanical drill for rails 
Hand drill for sleepers. 
Mechanical drill for sleepers . 
Self-emptying ballast wagon 
Weed-killing train . 
Jib crane on rails . - 
Crane to lay track equipment 


~ Gantry crane . 


Coachscrew driving machine eee 
Machine to tamp the track (type?) . 


- Pneumatic vibrators for consolidating the 


ballast . 


Large motor trolleys for the gangs . 
Motor trolleys aa 


- Machine to screen the ballast 
- Levelling machine to level the ballast. 


Electric generator set ; 

Apparatus for laying sleepers. 

Other apparatus and machines : 

Belt conveyor for loading the ballast. 

Rail cracks detector . ing 
Cutters . 

Notchers . P 

Aluminothermic _ or ‘electric welding " groups 
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to this appendix 
The following table gives the number of Administrations regularly or experimentally using each tool. 


In regular 


use 


Used 
exper- 
imentally 


¥ — 


Ne BNWY 
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Remarks 


Scheuchzer, 
Matisa, 
Ingersoll 
-Rand. 
Jakson, 
Barco, 
Kango. 


Matisa. 


APPE?D 


ANNUAL NUMBER OF HOURS PER KILOMETRE OF Tk 
a 


WORK CARRIED OUT BY THE MEN 


Belgian Railways 
S.N.C.B. 


Spanish Railways 


REIN. ELE: 


Line with the 
heaviest traffic 


Line with 
heavy traffic 


| Line with 
| the least tral 


EE ee 
| o/ o/ | ° 
/o /o | vi 
Training the staff (schools) Des 0.12 » » » ) 
Tours of inspection 52.5 2.87 32.16 | 0.94 | 152 0. 
Supervision | Replacing keepers #3, 0.71 165.18 | 4.85 | 259.53 9.: 
| Night calls. » » 0.67 | 0.02 0.29 | O. 
Levelling, shimming, 
; lining up, consolidation | 
Methodical i 
or replacement of ma-} — ¢gg_—| 37.61 | 2006.91 | 58.72 |2098.15 | 77. 
ea terial (rails, sleepers, 
Pa IAVCHANCe | ssmall equipment). 
Maintenance Improving the ballast. : 
of the : i. 
Levelling, shimming, 
main lines Mantenancs eich pete ph hens 
as foind 94 (0) Pee eee 36 4.97 of 132.16 O94 1.52 | O« 
ieseecat terial (rails, sleepers, 
y small equipment). 
Improving the ballast. 

\ Systematic tightening up of the fastenings 35 1.91 242.72 7.12 86.22 3 
Maintenance of service lines . 606 3312 303.40 8.90 124.68 4.6 
Protection of the staff . 68 Pe » » » » 
Transport and handling of materials . 8 0.44 133.41 3.91 8.49 0.3 
Weeding, cleaning out ditches, repairing tools, driving : 

the trolleys . ave! ieee 54 | 2.95 55.82 1.64 1232 0.4 
Landslides, clearing away snow 35 1.91 1.99 0.06 » » 
Large scale repairs to the track 8.8 0.48 ’ 27.06 0.7 » | Sy 
Maintenance of buildings and roads 105 5.74 m 327.67 9.62 ‘ 52.94 1.9 
S isi f w 4 ae ac 4 1) | 

upervision . work dose under contract . 13.5 | 0.74 10.27 0.30 0.98 0.0 
Time allowed for extra distance » ess » par » | » 
Sickness . 68.5 | 3.74] 67.85 | 199 | 5887 | 24 
Loss of time due to bad wheather . : 36 | 1.97. » by » » 

Totals . 1829.5 | 100 | 3407.27 | 100 | 2705.51 | 10 
| 
| 


(2) These figures refer to years during which important electrification works were carried out. 


TeiCn2. S4 noe 


In normal year 


SYVOTED TO THE TASKS ENUMERATED BELOW. — Column 1. 


French Railways French Régie Autonome Algerian 
S.N.C.F. CRE. des Transports Parisiens Railways 
+ | ‘ : : ‘ : Line with the Line with Line with 
Line with the Line with Line with . : 
; : ee : af, | heaviest traffic heavy traffic average 
‘heaviest traffic the least traffic the least traffic Gicheicstan ne ie teas 
me ue z on the a on the A 
9.2 0.41 | 4.7 1.56 » » spot » spot | » 2 
4 |108| 63 | 2.09 210 18.29 98 | 3.81 
| 35 6.25 » » » » 41 
39.8 179 » » » » » » 
| | 
687 (2) | 30.96 70.5 | 23.34 200 35.72 486 42.34 690 26.82 602 50.73 
| 
75 13239 225 19.60 450 17.49 91 
107 4.82 iss 5.07 
ey 4.46 » » 80 Beli 11 
166 7.48 . 10 q 3.33 25 4.46 70 6.10 | 81 Bats Sil 
96 4.32 0.75 0.25 » » 5 0.43 73 2.84 5 
154 6.94 2E5 p PAZ 35 625 44 3.83 108 4.20 Di, 
tis) |) 5.10 45 14.90 105 18.76 13 jfile! 40 hs) 102 
BG 0.12 | » » 2, 0.36 » » 34 1.32 31 
267 =| 12.03 61 20.20 » » 11 | 0,96 114 4.43 24 
35 E585 |) 0.93 0.31 ; 15 2.68 » » 600 23.32 18 
293 (2) | 13.20 Coss O:s1 4 0.71 24 | 2.09 60 233 5 
57 | 0.26 | 34.5 | 11.43 » » » » » » 8 
1)] 4.28 (OT we ds2e 145 5.63 120 
124 5.59 26 8.60 24 (1) | | 
96 4.32 4.5 1.49 15 2.68 » » » » 43 
2 219.4 100 301.91 | 100 560 100 1 148 100 DS 100 187 
(4) wounds 
excluded 


guld be : Methodical maintenance 917 hours, i. e. 41.32% ; Supervision of work done under contract 63 hours, 


APPENI 


ANNUAL NUMBER OF HOURS PER KILOMETRE OF TRA 


a 
Tunisian Railways Cameroons Railways 


WORK CARRIED OUT BY THE MEN 
Line with small traffic Line with small traff 


Training the staff (schools) 


[ tee OlsinispeciOne |e e eens 40 3.85 
Supervision ;{ Replacing keepers ....-....:. 31 2.99 180 5.04 
ENT SHeéCallG, (0M pre. sees ot Oto ae » » 
Levelling, shimming, 
Methoaial } lining, consoldation | 
: : 422 40.66 1 640 45.94 
; terial (rails, sleepers, 
maintenance : 
small equipment). 
Maintenance Improving the ballast. 
\ 
of the 
a Levelling, shimming, 
main lines hela’ — uD, —— 
as found ae ta 32 3.08 120 3.36 
necessary terial (rails, sleepers, 
small equipment). 
Improving the ballast. 
Systematic tightening up of the fastenings 9 0.87 145 4.06 
Mamtenance Of Servicer les neice 48 4.62 230 6.44 
IPEOLECHO DOL ML Ors tar th simran ee 7 » ; » ea » 
Transport and handling of materials . ...... 42 4.05 4 Pes 15 0.42 
Weeding, cleaning out ditches, repairing tools, driving ~ ; 

Ue tr OSV Ses Mee eee eek te ei a 91 8.77 450 12.60 
Landslides, clearing away snow ......... i 138 a es 13,29 ; 64 | 0.18 
Maree. scale repalis .O) toe ithaGk. 0. us ae ee 68 a 6.55 208 ‘ 5.83 
Maintenance of buildings and roads ..... . , 32 al 3.08 : 166 . 4.65 
Supervision of work done under contract... . . iz 24 231 » Rs 
inime allowed forrextra Gistance: .) san nce onenns , no statistics » » 
DICKTESS cet Eo ee er ee ee cake 61 5.88 z 110 | 3.08 
Loss of time due to bad wheather . > 300 8.40 

Totals 3 570.4 100 


(continued ) 


VOTED TO THE TASKS ENUMERATED BELOW. — Column 1, 


French West Franco-Ethiopian Madagascar 

African Railways Railway Railways Moroccan Railways 

Line with Line with Line with Line with Line with 
small traffic small traffic small traffic heavy traffic small traffic 
» > variable 4 » a 5 és B Ae 
Es | a heen ETT 457 19.01 99 12.42 
1952 76 3.44 150 4.77 68 2.83 » » 
| 
Nes - 3021 1 ES SL59 444 | 14.14 839 34.90 400 50.19 
313 16.74 645 29.18 412 a2 120 4.99 19 2.38 
63 3.37 7 oF 40 1.27 15 3.12 60 1.53 
84 4.49 170 7.69 15 0.48 176 | The 16 2.01 
» » < » i » » » 2, 0.08 » » 
prices: '} 190 8.14 104 | 3.31 49 2.04 6 0.75 
| included in the ; 

ats of) 16.74 maintenance 615 | 19.58 150 6.24 91 11.42 
167 =| 8.93 F » » 220 7.00 » » » » 
» | ei » » 210 6.69 80 3,33 » » 
rly ee ite -! > 570 18.15 130 7.49 33 4.14 
» | » » | wa # a aa » » » » 
» | oad » » > » 9 0.37 » » 
» » » A410 ees 162 6.74 58 7.28 
» » » » 30 : | . 0.95 32 1233 12, 1.50 

eneib qooulltesig Pero Pts 141% | 00 2 404 100 197 100 
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ANNUAL NUMBER OF HOURS PER KILOMETRE OF TRA 
a a EE 


Mediterranean Italian Luxemburg 
Niger Railway Railways Railways 
WORK CARRIED OUT BY THE MEN : ; : 
Line with Line with Line with 
small traffic heavy traffic average traffi 


Tramingesthesstatte(schOols) yp as ee eed oo » | » » | » 10 | 0.7 
fees OlmINSPECLIOU Naeem ne arenas | 306 «| 8.92 / 
Supervision Replacing, keepers) -9. s-sn op nee 240 22.33 195 15.0 


INT ehit..callsaiaie ae fast eo gen ca eer ees special rounds 
included 


Levelling, shimming, 
lining up, consolidation 
: or replacement of ma- 56.75 1970 57.45 275 1.1 
Mothodies! terial (rails, sleepers, ~“ oa ; ci ay ¥ 
small equipment). 


Maintenance fesuntenanee Improving the ballast. 
of the - : : 
Levelling, shimming, 
main lines lining up, consolidation 
: or replacement of ma- 35 
Maintenance terial <Gratie Sleepers. 96 8.93 359 10.48 400 30.7! 
as found ll : 
necessary small equipment). 
Improving the ballast. 
Systematic tightening up of the fastenings 4 | 0.37 » » included abovy 
Mamtenance ofaseryice limes ssa.) nese) eee ee LOn5 + 0:93 120 3.50 223 1 17.1: 
= ae | , 
PIOCECHONE Olle Stal leeuene amen me een ere 6 0.56 28 0.82 | included in the 
supervision 
Transport and handling of materials ....... : 20 16 8 0.23 43 38 
Weeding, cleaning out ditches, repairing tools, driving ; . pa 
thertolleye ee oh ee ORE pe a ee 13 1.21 160 | 4.67 47 | 36 
Landslides, clearing away snow ..... eee ; 2 2.05 12 0.35 . 32 2.4 
eareesscale fépains to: theathack= "ss: Sp olen - 11 1.02. 128 3.73 : » » 
Maintenance of buildings and roads ..... . - : 15 | 1.39 » ; » 30 |. 2s 
= Za | 
Supervision of work done under contract. . .. . » | » 154 4.49 » » 
Time allowed for extra distance ......... » “ii » 56 1 63 : » » 
SICKNESS Fos cee ear See ee 18 1.67 80 2.33 45 | 3.4 
Loss of time due to bad wheather . i 48 ' 1.40 » | » 
Totals 


(continued ) 


'VOTED TO THE TASKS 


Swiss Federal 
Railways 


Netherlands Portuguese 
Railways Railways 
Line with Line with 


ithe heaviest traffic 


small traffic 


ENUMERATED BELOW. — Column 1, 


Rhaetian 
Railway 


Syrian 
Railways 


Line with 
the heaviest traffic 


Line with 
small traffic 


Line with 
small traffic 


l D 7 a ¥ 9% 
» » 8 0.58 9 0.66 » » 
| =. 
| 35 2.56 8 
375 18.63 6 0.44 400 28.84 24.37 189 
38 
420 | 20.87 355 25.96 170 12.54 84 
| 
| = 

605 30.06 334 24.41 410 | 30.24 33.33 506 

a |. 397 187 13.67 » » 36 

unknown 100 fe | included in the » 104 

V. P. maintenance 

» » 33 2.41 38 «| 2.80 » » 
| 
| | 

93 4.62 36 2.63 30 | SLIH| » 36 
' 

230 11.43 130 9.50 12 0.88 1.83 145 
» » 36 2.63 90 6.64 21.76 36 
46 2.28 “v ‘ » q 0.52 6.18 91 
23 ee ace ae 35 2.58 » 149 
25 1.24 ey i ee 9 0.66 0.26 ; 
» » » » 119) 1.25 2.61 » 
93 4.62 108 7.90 138 10.18 9.66 5 
23 1.14 » » » » » » 

2 013 100 1 368 100 1 365 100 100 1 427 


APPEN 
Part | 
AVERAGE ANNUAL MAINTENANCE CO 


The figures in italics show the average annual cost per kilor 


I. — Ave 


Spanish 


Belgian National 
Railways OTRACO Railways Coie 
5.NG.B: R.E.N.F.E. 5 
Daily output per km of track (9 863) (10 093) (5S 616) (2 346) 
1 121 000 38 000 1 558 511 69 000 
a) Cost of track materials . 
86.9 71.8 87.8 352 
6 720 000 199 000 3 948 436 57 325 
b) Railway Staff wages 
520.9 376.2 222.6 292.5 
285 839 56 750 
Cy CONMACtOISs see eke eects » 
16.2 289.5 
7 841 000 237 000 5 792 786 183 075 
d) Total costs (a+ b+ c) 
607.8 448 326.6 034 
Il. — Expenditure considered necessary to a 


75 000 
a) Cost of track materials ..... » » 
382 
' 775 
b) Railway Staff wages ...... As above » » be 
395 
5 
c) Contractors » » a 
255 
d) Total costs (a+b+e)...., » » on 


sapter A — § 4, 
INVERTED INTO U.S.A. DOLLARS. 
line according to table Az (in thousand Dollars). 


mual expenditure. 


Régie Autonome 


France des Transports Parisiens Algerian Tunisian Cameroons se 
SN.C.F; : : Railways Railways Railways rp 
Urban Sceaux . . . Railways 
Line Line 
(8 109) (34 968) (2 712) (e712) (1 670) (1 126) 
22 067 000 157 142 51 477 628 000 142 856 53 269 96 852 
267.6 338.6 735.4 122 814 94.4 DP) 
45 081 000 156 174 43 971 3 370 000 1 273 603 329 296 1 791 762 
546.6 336.6 628.1 654.7 726.1 583.9 428.9 
4 748 000 214 043 56 174 7 264 
» » » 
57.6 461.3 802.5 4.2 
71 896 000 527 359 151 622 3 998 000 14230723 382 565 1 888 614 
871.8 I 136.5 2 166 776.7 811.7 678.3 452.1 


-oper maintenance of the whole of the System. 


ET 


24 214 000 53 270 
» » 
293.6 94.4 
338 980 
‘Sra | As above. However in a few » > Meta bove 
| 543.2 years time the Sceaux line will 601 
j have reached a satisfactory state 7 a 
of maintenance and it will oa = — 
possible to reduce considerably 
“chalet the expenditure involved in heavy 3 " R 
52.8 repairs and improving the ballast. 
73 366 300 392 250 
» »> 
695.4 


889.6 


APPEN 
Part 
AVERAGE ANNUAL MAINTENANCE CC 


The figures in italics show the average annual cost per kilon 


I. — Ay 
Franco- ? Medi- Italia 
Ethiopian 6 = aire eae terranean State 
Railway es g ee Niger Railwa 
Railways FS. 
Daily output per km of track (1 403) (279) (6 301) (1 175) (7 890 
Ne AS ee eee eee ee ee 
19 450 319 612 183 996 11 600 ¢ 
ia) Cost Ofsttack materials.) aa 
23.6 338.4 104.4 58. 438.6 
390 250 440 676 S 119 840 19 200 ¢ 
b) Railway Staff wages 
474.2 466.7 775. 418.3 26 
9 120 
c) Contractors 
344.9 
760 288 1 549 440 193 922 39 920 ¢ 
d) Total costs (a+ b+ c) 
805.1 879.8 676.9 I 509.5 
Il. — Expenditure considered necessary to a 


556 900 157 360 


133 160 14 240 ¢ 


a) Cost of track materials . 


538.4 
460 050 1 229 870 119 840 22 100 ¢ 
As above 
487.1 698.3 41.8 835.7 
12 000 ( 
453.) 
1 016 950 1 387 230 48 340 ¢ 


d) Total costs (a+ b+ c) 


1 076.8 787.7 I 827. 


(continued). 


iapter A — § 4, 
INVERTED INTO U.S.A. DOLLARS. 


Vine according to table Ax (in thousand Dollars) 


jual expenditure. 


Luxemburg 


Netherlands Portuguese Swiss Rhaetian Syrian Greek 
Railways Railways Railways Federal Railway Railways Railways 
Railways 
GsBLBS 
(7 144) (11 370) (2 465) (11 644) (1 889) (420) (2 795) 
194 000 7 100 000 1 038 040 1 511 089 212 000 13 144 183 430 
241.9 1 086.9 240.9 403 47.6 121 
1 000 000 5 200 000 284 000 133 286 962 000 
I 247. 796.1 
1 300 000 
» 
199 
1 194 000 13 600 000 2 038 040 5 636 801 496 000 155 573 
1 488.9 2 082 


1 145 430 
564.8 753 


473 854 942.9 


174 300 


633 


APPENDIX IV A. — PERMANENT 
i EE aE 
Please give a table of the sectional dimensions, 


weight per running metre and lengths of rails 
as now generally purchased by you. 


Do you purchase 
Siemens-Martin steel rails? 
Thomas steel rails? 
Proportion as a percentage 
Strength in kg/mm2 
of 
the rails purchased by you 


7 


ADMINISTRATIONS 


Weight per metre 
Height 
Gauge of head 
Section in mm 
Length 


Width of rail base 
Thickness of the web 


ee EER 


BELGIUM and COLONY 
SG: 2S; er: 50 151 72 140 15 » 27 Thomas steel 70 to 80 kg. 17 
18 breaking strength increased 
2.5 times the elongation 
cent must be equal to a minim 


of 106. 
GERALG = 2 sk ws owt Os 134 58 105 11 » 12 Basic Bessemer steel : 70 kg, 
40 130 62 120 13 » 15 
SPAIN : 
Ye | 8 ot ee oe 45 142 66 130 15 » 18 Bessemer steel : 49 °%% 


12 Siemens Martin steel: 51 % 
Thomas steel: very little 


yrted, — between 70 < 
FRANCE, ALGERIA, TUNI- ported ween 70 and 85 


SIA, FRENCH UNION : 


S.Ct +s. yes a al tera 145 62 134 1S » 24 Thomas steel : 100 % 
; 18 70 kg minimum. 
S057 153 63 140 15.5 » 24 
18 
; Thomas steel : 100 ° 
RATP. ©... 1.4.4.) 46 | 145 | 62 | 134 | 15 » 18 | Standard rails : 65 to 70 kg 
32, 150 65 150 16 » 18 Vignole rails : 75 to 80 kg 


| | | | 


TERIALS : 


RAILS AND SMALL FITTINGS. 


Do you purchase any higher 
tensile rails for special pur- 
poses ? 

In this case are these rails : 
it) made of a special alloy? 

Please give the composition. 

2) welded rails with heads of 
harder steel? 

3) rails the heads of which have 
been hardened by special 
treatment of the surface? 

-4) according to what process? 


Do corrugations form on the 
surfaces of your rails to such an 
extent that they greatly increase 


the noise 
fastenings ? 

Do such corrugations occur 
chiefly on straight sections or 
on curves ? 

Have you carried out trials to 
find out after what period or 
after the passage of how many 
gross tons weight the first corrug- 
ations occur in new rails? 

Have you taken any special 
steps to prevent the formation 
of such corrugations? What 
steps ? 

Do you make use of special 
apparatus or machines to get 
rid of existing corrugations ? 

What are these appliances or 
machines ? 


and loosen the rail 


What special 
protective steps 
do you take 
in tunnels 
to prevent 
the formation 
of rust 
on the rails 
and other 
fastenings ? 


Do you bend 
the rails 
with special 
appliances 
before 
laying them 
on curves? 


Do you 
use machines 
to straighten 

rails 
that are bent 
upwards 
and sideways ? 
What are 
these 
machines ? 


| (Sn ee ee ee 


No. Trials with rails finished 
in the electric furnace or heat 
treated over their whole length 
have not given the desired 
results. 

At the present time the ends 
are heat treated by cooling them 
by air under pressure which has 
proved satisfactory. 


No 


No 


Under trial = rails with the ends 
treated = 93 to 110 kg; 
martensitic : area 70 to 130 kg 
sorbitic with 

preliminary half 


annealing 115 to 125 kg. 


sorbitic treatment 

Thomas steel : 80 kg minimum 
Tensile strength of sorbitic rails: 
75 to 87 kg 


Yes in the case of the curves on 
the Sceaux Line. Sorbitic treated 
rails. 


Yes, undulations appear nearly 
everywhere, especially on lines 
with metal sleepers. It is not 
usually serious. We think it 
begins as soon as the line is put 
into service but it only becomes 
noticeable after two years or SO. 
No measures to suppress them. 


‘ess 


Yes, but of very limied extent 
and is not a serious problem. 
Consequently no steps have been 
taken to prevent or suppress it. 


Yes. It has not been possible 
to establish any general rule. 
Some undulations have appear- 
ed as soon as the line was laid. 
Others take years to appear. 
Making test to see if rubber sole 
plates and elastic fastenings can 
combat undulatory wear. Also 
testing limiting the carbon con- 
tent. Are building a machine 
fitted with grinding shoes. Are 
testing HF heating equipment to 
soften the ridges. 


Yes, particularly in curves and 
braking areas. No investigations 
nor any measures taken to ob- 
viate this. Trucks with abrasive 
shoes running at 35 km are used. 


Copper bearing 
steel rails 
are used. 
This is not 

a general rule 
however. 


» 


None. 


India rubber 
is applied 
in 
certain tunnels 


None. 


No. 


No. 


Yes in the case 
of curves 
of less 
than 500 m 

radius. 


nies 
Simple presses: 
two supports 
or hooks with 
central screwed 
spindle. 
Not much used. 


Yes, bending 
machine. 


Wess 
hand presses. 


Yes, press 
for 
straightening 
the rails. 


Not up 
to the present. 


APPENDIX IV A. — PERMANENT \ 


oe 


Please give a table of the sectional dimensions, 
weight per running metre and lengths of rails 
as now generally purchased by you? 


| | 


Do you purchase 
Siemens-Martin steel rails? 
Thomas steel rails? 
Proportion as a percentage? 
Strength in kg/mm2 
of 
the rails purchased by you 


> 


ADMINISTRATIONS 


Length 


Gauge of head 
Width of rail base 
Section in mm 


Weight per metre 
Thickness of the web 


Algerian Railways ...... 46 | 145 | 62 134 ile, 18 Preferably Thomas steel : 
70 kg 
| 
(Clann ARCHING? ee 36 128 | ss [ris "93 18 Thomas steel : 100 % 
| 
Tunisian Railways ...... 36 128 58 | 115 13 18 Thomas steel : 100 % 
46.3 145 62 134 15 18 65 kg 
Cameroons Railways... . . SO 25.5 56 106 11 ies Thomas steel : 100 °% 
65 kg 
| 
West African Railways... . 30 125° 56 | 106 11 12 Thomas steel : 100 % 
65 kg 
Franco-Ethiopian Railway. . . 30 | 1255 56 | 106 11 1Z Thomas steel : 100 % 
| | | | | 65 kg 
| 
Madagascar Railways ... . 30 125.5 56 | «106 rt 12 Thomas steel : 100 ° 
| 65 kg 
ae ae | | | 
Moroccan Railways .... .| 46.3 145 62 | 134 I" 18 Thomas steel : 100 °% 
| | | Bet 65 kg 


55 kg in tunnels 
Mediterranean-Niger Rys.  . . No rails purchased. The stock of rails of 35 to » 
39 kg from the old French stock is sufficient. 


GREECE : 
Greek IRGIWays nn eee See etOrs 145 62 | 134 15 18 Thomas steel : 100 % 
70 kg 


TTERIALS : 


RAILS AND SMALL FITTINGS (continued). 


Do you purchase any higher 
tensile rails for special  pur- 
poses ? 

In this case are these rails : 
1) made of a special alloy? 

Please give the composition. 

2) welded rails with heads of 
harder steel? 

3) rails the heads of which have 
been hardened by special 
treatment of the surface? 

4) according to what process? 


Do corrugations form on the 
surfaces of your rails to such an 
extent that they greatly increase 


the noise 
fastenings ? 

Do such corrugations occur 
chiefly on straight sections or 
on curves? 


and loosen the rail 


Have you carried out trials to 
find out after what period or 
after the passage of how many 
gross tons weight the first corrug- 
ations occur in new rails? 

Have you taken any special 
steps to prevent the formation 
of such corrugations? What 
steps? 

Do you make use of special 
apparatus or machines to get 
rid of existing corrugations ? 

What are these appliances or 
machines ? 


What special 
protective steps 
do you take 
in tunnels 


Do you 
use machines 


D e ; 
Dei ocid to straighten 


the rails 


: : rails 
to prevent ies aa that are bent 
the formation es : upwards 
of rust | layin oe and sideways? 
on the rails eh ae an What are 
and other a es these 


fastenings ? machines ? 


ee ee _______| EEE 


No, except for LP rails heat 
treated for making crossings and 
switches. 


No. 


» 


» 


Yes, especially on straight sec- 
tions. No investigations, no 
steps to prevent them. 


Yes, on curves and on straight 
sections immaterially. Undula- 
tions occur after one year with 
36 kg rails. No investigations 
nor steps to remedy this. 


Yes, 
are not serious; 
prevent them. 


beginnings undetermined; 
no steps to 


Yes, especially on straight sec- 
tions. Have not occurred with 
standard 30 kg rails in use since 
1947. No steps to prevent them. 


Yes, in no particular places. No 
measures to prevent them. 


Yes, especially in straight sec- 
tions. No measures to prevent 
them. 


Yes, on the straight. No meas- 


ures to prevent them. 


Yes, are only small. No measure 
to prevent them. 


» 


Bituminous In principle no, | Yes. Delachaux 
paint except in the case | hook and motor 
or of curves of less | bending machine 
similar. than 300 mradius.} with rollers. 
None. No. ies: 
just installed 
in 
the shops. 
None. No. No. 
Tarring in damp 
and 
salty situations 
None. No. Yes, press 
with rollers. 

No tunnels. No. YES: 

hand press. 
None. No. No. 
Tarring. Yes No. 
None. No. No. 

No tunnels. Exceptionally for Yes, 
rails in switches hand press. 
and small radius 

curves. 
No, except for No. No. 


old rails with a 
high percentage 
of carbon. 


APPENDIX IV A. — PERMANENT 


nn EEE 


Please give a table of the sectional dimensions, 
weight per running metre and lengths of rails 
as now generally purchased by you. 


Do you purchase 
Siemens-Martin steel rails? 


oO 
2 s Z S (a Thomas steel rails? 
ADMINISTRATIONS 3 s Ss ie E Proportion as a percentage? 
E 5 a = s = oe Strength in kg/mm2 
5 < ro) S oy i % of 
= o 2 = a 2 5 the rails purchased by you 
= 2 = * Z 2) = 
a 3 = 2 = 
2 = : 
Thessalian Railway . No rails purchased. 4 
HIV/NIENY 
Italian State Rys. (F.S.) 49 148 66 125 14 36 In Italy : Siemens steel : 78 k 
60 171 72 145 16 48 Imported : Thomas steel 
LUXEMBURG : 
Luxemburg Railways . 46.3 | 145 62 134 15 36 Thomas steel : 100 % 
70, 80 kg. 
NETHERLANDS : | 
Netherlands Railways. 46.9 142 | | 74 120 14 15 Siemens-Martin steel : 18 % 
18 70 kg minimum. 
| | 24 Thomas steel : 82 % 
38.4 | 134 | 65.5 110 1235 30 70 kg minimum. 
PORTUGAL and COLONIES: 
Portuguese Railways . 45 | 144 | 60 134 15 18 Siemens-Martin steel : importe 
50 | 153 | 63.6 | 140 15:5 18 
Sos7 || Tod. | #62) 4 134 19 18 Thomas steel : 68 8 
SET ERA | | nomas steel : 68 to 78 kg. 
CEE 45.93 | 145 Coe) 25: Pe 12.15 | Siemens-Martin steel : 5 to7 ° 
18.24 70 kg minimum. 
| 36 Thomas steel : 93 to 95 % 
| 70 kg minimum. 
ge 
Rhaetian Railway SOF Ts. oe ee | 1 | 18 Siemens steel : 80 ° 
| | | | ISa8Skg. 
Thomas steel : 20 % 
SYRIA : | | | | | Pie 
Syrian Railways . No rails purchased since 30 years. » 


ee 


ERIALS : 


Do you purchase any higher 
snsile rails for special pur- 
woses ? 

In this case are these rails : 

) made of a special alloy? 

Please give the composition. 

‘) welded rails with heads of 
harder steel? 

4) rails the heads of which have 
been hardened by special 
treatment of the surface? 

4) according to what process? 


(0 ee, SR eee ae ee 


» 


"Yes, for use in curves of R< 
500 m. 

Bimetallic rails. Head: 115 kg 
Tempered rails : 110 kg 

« Neuves Maisons et de la Provi- 
dence » methods. 

Rail composition : C. 0.60, Mn. 
1.40. 

Resistance constant throughout 
the section : 90 kg. 


Yes, hardened head, improved 
« Neuves Maisons » process. 


Yes, special composition : 

C : 0.58; Si: 0.31; Mn: ) 90 kg 
1.45; P : 0.037; S : 0.028 } min. 
Welded rails, the head being 
harder in the case of switches 
and on bridges. 

Rails with hardened head marten- 
sitic and sorbitic methods. 


No. 


Hard rails : C 
= HX) kg. 
Rails with heads hardened by 
heat treatment : 120 kg surface 
strength of the head. 


0.6: Mn: 1.5 


Head hardened by heat treat- 
ment. 


» 


RAILS AND SMALL FITTINGS (continued). 


Do corrugations form on the 
surfaces of your rails to such an 
extent that they greatly increase 
the noise and loosen the rail 
fastenings ? 

Do such corrugations occur 
chiefly on straight sections or 
on curves? 

Have you carried out trials to 
find out after what period or 
after the passage of how many 
gross tons weight the first corrug- 
ations occur in new rails? 

Have you taken any special 
steps to prevent the formation 
of such corrugations? What 
steps? 

Do you make use of special 
apparatus or machines to get 
rid of existing corrugations? 

What are these appliances or 
machines ? 


Yes, straight sections. No meas- 
ures. 


Yes, after several years in service. 
No. measures to prevent them. 


No. 


Yes, in straight sections and cur- 


yes. No measures to prevent 
them. 
Machines are being tried to 


remove them. 


Yes in straight sections and cur- 
ves. No information of any 
value. 


Yes, on straigth sections and 
curves, especially in braking 
areas. No special measures to 
prevent them. An enquiry is 
being held. 

Grinding trials are in hand. 


Yes. In the first five years. A 
polishing wagon to get rid of 
them. 


Occasionally in certain curyes. 
No measures or remedies. 


What special 
protective steps 
do you take 
in tunnels 
to prevent 
the formation 
of rust 
on the rails 
and other 
fastenings ? 


None. 


None. 


No tunnels. 


None. 


Trials of steel 
with 
02 10103", 
copper. 


Lubrication. 


Do you bend 
the rails 
with special 
appliances 
before 
laying them 
on curves ? 


No. 


es; 
in the shops 
pressing 
or rolling 
machines. 


Yes. 


Yes. Only for 
curves on 
steep gradient. 


Do you 
use machines 
to straighten 

rails 
that are bent 
upwards 
and sideways? 
What are 
these 
machines ? 


» 


No. 


No. 


ies 

press 
and machine 
with rollers. 


No. 


» 


» 


YES; 
hand press. 
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APPENDIX IV A. — PERMANENT WAY MATERI 


Do you get rid Have you 
of any equipment Have you 
uneven places enabling you got — Do you shor 
on to treat any machines removedaee 
the running surface the surface to remove : 
ADMINISTRATIONS of the rail of the rails the sharp of coal 
by building in any other way edges of rails or bent Gal 
up by welding? (planing machines, on the 
What type of welding | milling machines, running side? 
do you use? grinding machines) ? 
BELGIUM and COLONY : 

SHIN CIE, 5 A 6 60g 6 oo uo |) VSR UO Pele i gaia cei No Yes, in the central | Yes for mak 
1° flame welding; depot, whilstsorting | new 35 m fr 
2° grinding then electric the rails; on a | by electric weld: 
welding. planing-chamfering 

machine. 
OLERACC Ae ets aac eee No. No No Yes 
SPAIN : 
ERETEINGE UT oa act SMe cg Gs No. No No Yes in special ca 
FRANCE, ALGERIA, TUNI- 

SIA, FRENCH UNION : 

IS WINE OUT i acathe cc oh tex tee Pe Yes, by electric weld- No Yes, on the track | Yes; 12 mim 
ing or building up. with grinding trucks;] are cut down 

in the shops with | 1l m, 18 mo 
machines of the | to 16.5. m. 
planer type. 

RAMP 4 Sphas 4 ss ws 6 will YOS, by. electhic: are No No es 
welding. 

Algerian Railways . ... ..1 Yes, by electric or No No Yes, usually 


aluminothermic weld- 
ing and building up 
the ends. 


make longer re 
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ILS AND SMALL FITTINGS (continued), 


1081/113 


Do you 
as a general rule 
remachine fastenings 
that have been 
taken down 
by pressing 
or welding? 
~ bearing plates, 
coachscrews, 
— other bolts and nuts, 
— wedges keys, 
— fishplates. 


Is this repair work 
done 
in the railway 
shops 
or in privately 
owned factories? 


What is the total average life in service you expect? 


for your rails, 
i.e. what percentage 
of the total number 
of rails laid 
do you have 
to replace 
each year 
in order 
to avoid 
a loss of weight? 


for 
the 
fastenings ? 


for 
the steel 
as a whole used 
in the 
permanent way? 


ole plates : entirely by 
welding the edges; coach- 
screws : straightened out 
a a press; bolts : re- 
“nreaded. Fishplates 

sestamped 1 to 3 mm. 


jishplates built up by 


welding. 


Wes, coachscrews by forg- 
‘ng and rethreading; fish- 
slates by restamping. 


In principle no, unless 
it is to adapt small 
components to a new 
method of laying the rails. 


Entirely in the railway 


workshops. 


Railway workshops. 


Railway workshops 


Preferably by private 


firms. 


30 years. 


35 years. 


From 20 to 40 years 
on main lines. On 
secondary lines repla- 
cements are usually 
only made when hea- 
vier axle loads are 
introduced. 


Urban lines : 
35 years. 
Sceaux line : 
25 years. 


S. G.: 30 to 40 years. 
N. G.: 50 to 60 years. 


15 years 


25 years 


As in previous 
column but the 
cost of overhauling 
and restoring after 
the first period in 
service is usually 
too high to be 
of interest. 


30 years 


15 to 20 years 


» 


30 years 


On the average 40 
to 5O years. 


30 to 35 years 


20 to 25 years 


Very variable according to the district 
and type of permanent way. 
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APPENDIX IV A. — PERMANENT WAY MATERL 


Do you get rid Have you 
of any equipment Have you 
uneven places enabling you got — Do you sho 
on to treat any machines removed rai 
the running surface the surface to remove z 
ADMINISTRATIONS of the rail of the rails the sharp a dane 
by building in any other way edges of rails or bent Gee 
up by welding? (planing machines, on the 
What type of welding | milling machines, running side? 
do you use? grinding machines) ? 
(Growin IRGUNW EY ne No. No No Yes for reus 
other places 
Tunisian Railways . .. . . .| No. Building up the No No. No. 
frogs of crossings. 
Cameroons Railways). ... . No. No No. Yes 
West African Railways... . » » » Yes for station 
ings. 
Franco-Ethiopian Railway. . . No. No No. No 
Madagascar Railways ... . No. No » Yes for statior 
ings. 
Moroccan Railways .... . No. No No. No 
Mediterranean-Niger Rys, . . No. Building up the Yes, No. Yes for statior 
frogs of crossings. ings 
GREECE : 
Greek Railways ....... No. No Yes, portable mil- No 
ling machines. 
Thessalian Railway... . . . » » 


» » 
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ILS AND SMALL FITTINGS (continued). 


Do you 
as a general rule 
se-machine fastenings 
that have been 
taken down 
by pressing 
or welding? 
bearing plates, 
coachscrews, 
other bolts and nuts, 
wedges keys, 
fishplates. 


Is this repair work 
done 
in the railway 
shops 
or in privately 
owned factories? 


What is the total average life in service you expect? 


| 
for your rails, 
i.e. what percentage | 
of the total number 


i i for 
of rails laid 
do you have for the steel 
to replace the as a whole used 
© be sy, . 
each year fastenings ? in the : 
in order permanent way ! 
to avoid 


a loss of weight? 


ee 


No. 


Restamping 
of the fishplates. 


No. 
Restamping 
of the fishplates. 


No. 


etal sleepers are straight- 
med by means of a press. 


No, exceptional. 


No. 


» 


Railway shops. 


» 


» 


Railway shops. 


» 


»? 


Railway shops. 


» 


30 years in the 
case of new lines 


Cannot reply. Rails manufactured in 
1899 are stilll in stock. 


with 30 kg rails 
80 years Coachscrews : rails 80 years; 
except on curves. 15 to 30 years. small components: 
Sleeper clips : 25.) tous 50) years: 
30 to 50 years. 
15 years, 40 years 15 years 
on curves R = 120 
io ov): 40 years 
elsewhere. 
50 years. | 20 years 50 years 
50 years. » » 
25 years. 20 years 24 years 
35 years. Replacements necessitated by increasing 
| the loads and to get rails for re-use. 
| 


No experience. In sandy areas loaded with chloride, the 
coachscrews and bolts rust very rapidly and have to be renewed 
every 8 years. 


60 years. 30 years 50 years 


Abutment rails since 1886. 
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ADMINISTRATIONS 


ITALY : 


Italian State Rys. (F.S.) 


LUXEMBURG : 


Luxemburg Railways . 


NETHERLANDS : 


Netherlands Railways. 


PORTUGAL and COLONIES: 


Portuguese Railways . 
SWITZERLAND : 


CRE, 


Rhaetian Railway 


SYRIA : 


Syrian Railways . 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


Do you get rid 
of 
uneven places 
on 
the running surface 
of the rail 
by building 
up by welding? 
What type of welding 
do you use? 


Brake marks are got 
rid of by building up 
with electric welding. 


, only welding of 
joints. 


Crushed ends are built 
up on the line by 
autogenous or electric 
welding. 


YES, 
Electric welding. 


DECEMBER 1953 


APPENDIX IV A. — PERMANENT WAY MATER 


Have you 
any equipment 
enabling you 
to treat 
the surface 
of the rails 
in any other way 
(planing machines, 
milling machines, 
grinding machines) ? 


Yes. 


Milling machine. 


Have you 

eae Do you sh 
any machines terme 

to remove : 
by sawin 
the sharp of dagen 
edges of rails or’ bentaes 

on the 


running side? 


Yes, being installed | Yes, 36 m 


in the Pontassieve | tened to 34 
shops. (118 ft. to 11 
and, 12.m %& 


to 1d m 43 
and then w 
into 44, 34and 
(144, lilo 


lengths. 
No. No. 
Yes. Yes 
Whetstones. 
No No. 
> » 
No. No. 


No. Yes, 
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~S AND SMALL FITTINGS (continued). 


Do you 
as a general rule 
~-machine fastenings 
that have been 
taken down 
by pressing 
or welding? 
bearing plates, 
«coachscrews, 
-other bolts and nuts, 
wedges keys, 
fishplates. 


Is this repair work 
done 
in the railway 
shops 
or in privately 
owned factories ? 


1085/117 


What is the total average life in service you expect? 


| 
for your rails, 
i.e. what percentage 
of the total number 
of rails laid 
do you have 
to replace 
each year 
in order 
to avoid 
a loss of weight? 


for 
the 
fastenings ? 


for 
the steel 
as a whole used 
in the 
permanent way? 


ee 


Only the fishplates. 


thplates and coachscrews 


as an experiment. 


Yes: 


Only bolts. 


Private factories. 


Private factories. 


Fishplates : 
railway shops. 
Coachscrews : 
private factories. 


Railway workshops. 


» 


Railway workshops. 


30 years. 


30 years. 


Average : 
30 years. 


» 


22 years. 
when first used; 
then 30 years. 


24 years. 


50 years. 


15 years. 


30 years. 


40 years. 


» 


» 


24 years. 


15 years. 


50 years. 


30 years. 


» 


» 


50 to 60 years. 


45 years. 


40 years. 
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APPENDIX IV B. — PERMANENT WAY MATERIAL : SLEEI 


What proportion as a per- 
centage of new sleepers do you 
use : 

— wood, 
— metal, 
— concrete? 

In the case of wood sleepers 
what is the proportion as a per- 
centage of: 

— hardwood sleepers 
(beech, oak)? 

— softwood sleepers 
(resinous) ? 


Do you 
impregnate 
your 
wood sleepers ? 
What 
product 
do you use 
and 
what method 
do you 
employ? 


Have you any 
railway-owned 
premises 
for carrying 
out such 
impregnation ? 
What 
proportion 
of the sleepers 
are impregnated 
in these 
premises 
compared with 
those done 
in privately 
owned 
establishments ? 


Do you 
manufactt 
wood slee] 
in sawmi 

belongin 

to 
the railwé 


a 


BELGIUM and COLONY : 
SANG BD. 


OTRACO . 


SPAIN : 
REIN EE. 


FRANCE, ALGERIA, TUNI- 
SIA, FRENCH UNION : 
iS Goks 


Ippo N GT BATES 


Hardwood sleepers (oak, beech) : 
100 %. 

Concrete sleepers: 2 %, exper- 
imentally on RV (renewal of 
tracks) and light sleepers on VS 
(secondary lines). Metal sleepers: 
1500 000 on the line, are now 
too costly. 


Metal! sleepers: 100 %%. 


Hardwood sleepers : 
oak SAS 


Softwood sleepers (ash) : 47.1% 


There are now on the line : 


wood sleepers ..... 93% 
metal sleepers ..... my 
concrete sleepers... 1.4% 


Now being laid each year : 


wood sleepers ..... 02 a 
metal sleepers ..... Le 
~ ~ ~ o 
concrete, sleepersinx 7 % 
Hardwood sleepers : 100 %. 


Creosote 
Ruping 
method 


Creosote 
Single Ruping: 
oak and pine. 


Double Ruping: 


beech. 


Creosote 
Bethell 
or 
single Ruping 
for oak, 
double Ruping 
for beech. 


Only 
those laid 
in the open, 

creosote 
Bethell 
and 
single Ruping. 


100 % 
in the railway 
workshops. 


100 °, 
in private 
establishments. 


Railway 
workshops : 
Private 
establishments: 
40 %. 


100 °, 
private 
establishments. 


Only 

the speci 
sleepers 

for 
metal bric 

or 
special 
purpose 
(swing-brid 


» 


Yes owins 
the shortas 
timber. A 
418 % @ 
quirements 
The = exp 
allocation 
cover 33 ‘ 

the 
requireme 


Durins 
the 
occupati 
and aft 
the wa 
Since 
given u 


No. 


LLAST, WELDING IN CONNECTION WITH THE PERMANENT WAY, 


What percentage 


of sleepers : 

Do you on site (on Are wood sleepers 
1e track) salvage any Are used sleepers laid on the track 
f the sleepers taken | Tepaired in special treated by painting 
-p (planing, bushing) ? workshops (shops for them with waterproo- 
In what propor- | the recovery of sleep- must be regenerated fing products and are 
on? ers)? compared cracks in the! wood 

do you re-use Sah filled up with protective 
on the line the total number products ? 
after of sleepers 
their first service ? taken up 
and 
found to be re-usable? 
nm site, in the case of Yes, About 50 %. » Creosote on teh re-cut 
erin a some 25 000 a year. surfaces. No protective 
» be rechaired, are ee uo ee 
senerally replaced by ' 
‘thers of the same 
nge that have been 
paired in the shops. 
» » Up to 100 2S » » 
No. No. » » No. 
Sleepers are generally overhauled in 25. Y, of the: sleepers 695% Yes, a few thousand 
special shops. taken up during renew- sleepers were treated 
als are re-usable on experimentally; splits 
the main lines. 50 % are not sealed up by 
are re-usable on service a protective coating. 
lines; 60 % of the Sleepers are hooped 
sleepers dealt with in the shops and on 
during maintenance the line. 
operations are re- 
usable on service lines. 
Yes, from 5 to 20 % No. From 5 to 20 %. 100 % Recut parts 


are 
tarred. 
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ADMINISTRATIONS 


What proportion as a _ per- 
centage of new sleepers do you 
use : 

— Woods 
— metal, 
— concrete? 

In the case of wood sleepers 
what is the proportion as a per- 
centage of : 

— hardwood sleepers 
(beech, oak)? 

— softwood sleepers 
(resinous) ? 


Do you 
impregnate 
your 
wood sleepers? 
What 
product 
do you use 
and 
what method 
do you 
employ? 


Have you any 
railway-owned 
premises 
for carrying 
out such 
impregnation ? 
What 
proportion 
of the sleepers 
are impregnated 
in these 
premises 
compared with 
those done 
in privately 
owned 
establishments ? 


Do you 
manufactul 
wood sleeps 
in sawmill 

belonging 

to 
the railway 


a OO 


Algerian Railways 


Gafsa Railway 


Tunisian Railways 


Cameroons Railways . 


West African Railways . 


Franco-Ethiopian Railway . 


Madagascar Railways 


Moroccan Railways 


Mediterranean-Niger Rys. 


Hardwood sleepers (oak, 

7eenands codal) = eer Di, 
IMetalSslee pegs e-iie eee 
Gonerctess|ecpersie eee 


Metal sleepers : 100%, on the 
running line. 
Hardwood sleepers on switches 


and bridges : 100°. 


At the present time 100°, hard- 
wood sleepers. They are being 
replaced by metal or concrete 
sleepers. 


Metall sleepensiy eens 100°, 
Metal isleepers's 222 a. « 98.3% 
Concrete sleepers: an. . 5: ley 
Metalisleepers Senses 100% 
Hardwood sleepers ..... 10% 
Metal ‘sleepers 5): <2 < 90% 
Hardwood sleepers ..... 10% 
Metall Sleepers menace: 90% 
Concrete sleepers: replacing 


wood sleepers on S.L. 


Hardwood sleepers 
Softwood sleepers ...... 40° 
Metal sleepers to be used in the 
future. 


Creosote Bethell 


Creosote 
or 
arbonyl. 


Sleepers 
imported 
from Europe 
are creosoted; 
sleepers 
manufactured 
locally are not 
impregnated. 


» 


» 


No. 


Sleepers imported 
from France are 
impregnated 
by the S.N.C.F. 


eon? 
Trials are now 
being carried out 
with impregnating 
native sleepers 
with 
coco-nut oil. 


100; °% railway 


workshops. 


100°, private 
establishments. 


No. 
Recovered 
sleepers 

are 

impregnated 
cold. 


Yess 
a few an 
special on 
for 
switches. 


No. 


» 


» 


1LAST, WELDING IN CONNECTION WITH THE PERMANENT WAY (continued). 


What percentage 


of sleepers : Are wood sleepers 
“ laid on the track 
Do yee arte fon | are used sleepers rested hy painting 
the sleepers taken | “Paired in SRD ye ee a} thom with waterpro” 
(planing, bushing)? workshops shops for fing products and are 
ii what propor- the Tecovery of sleep- must be regenerated cracks in the wood 
an? ers)? compared filled up with protec- 
do you re-use with tive products? 
on the line the total number 
after of sleepers 
their first service? taken up 
and 


found to be re-usable? 


Nee 


Most often Yes, in certain cases Very variable, 20% Splits are painted with 
off the track : with mobile units about 50 %. coal-tar, pieces of 
30 %. (machine for chairing, wood on points are 
drill) especially on completely covered 

secondary lines. with coal tar. 

No. No. None. None. No. 

No. Yes. Seto: 20:74 » Parts that have been 
recut are brushed 
over. 

» » » » » 
» » » » » 
» » » » » 
wes20 7% No 20% 40% No 
No Yes 10% 10% No 
No Wes. 60% 100 % Yes. 
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ADMINISTRATIONS 


GREECE : 
Greek Railways 


Thessalian Railway . 


LTALY =: 


Italian State Rys. (F.S.) 


LUXEMBURG : 
Luxemburg Railways . 


NETHERLANDS : 
Netherlands Railways . 


PORTUGAL and COLONIES: 


Portuguese Railways . 


SWITZERLAND : 
Edie dake 


Rhaetian Railway 


SYRIA : 


Syrian Railways . 


APPENDIX IV B. — PERMANENT WAY MATERIAL : SLEEIF 


What proportion as a _ per- 
centage of new sleepers do you 
use : 

— wood, 
— metal, 
— concrete? 

In the case of wood sleepers 
what is the proportion as a per- 
centage of : 

— hardwood sleepers 
(beech, oak)? 

— softwood sleepers 
(resinous) ? 


Hardwood sleepers ..... 10% 
Metallislcepers secret 90% 
Hardwood sleepers ..... 100 °% 
Hardwood sleepers ... 97% 
Soltwood sleepers 2.6) 297%, 
Metal sleepers ....... 0.03 % 
Concrete sleepers on trial. 
Hardwood sleepers ..... 100°, 
Concrete sleepers on trial. 
Hardwood sleepers ..... a tstiy 4 
Softwood sleepers ...... 38% 
Concrete sleepers .. 4% 
Softwood sleepers ..... 100°, 
Hardwood sleepers ..... 30% 
Metal sleepers ......... 10% 
Concrete sleepers on trial. 
Hardwood sleepers ..... eee 
Softwood sleepers ...... hous 
Metal sleepers ..... Oe 


Hardwood sleepers on 
Metal sleepers : 100%. 


bridges. 


Do you 
impregnate 
your 
wood sleepers ? 
What 
product 
do you use 
and 
what method 
do you 
employ ? 


Yes, creosote 
or coaltar. 
Ruping single 
or double, 
Wolman 
(single or 
composite). 


No. 


Yes, except 
oak sleepers 
without 
sapwood : 10% 
Ruping single 
or double. 
Yes, 
single or double 
Ruping 
or Bethell. 


Yes, creosote. 
Single or 
double Ruping. 


Creosote, 
Ruping. 


Creosote, 
single or 


double Ruping. 


yes. 


Yes: 


with 
vegetable tar. 


Have you any 
railway-owned 
premises 
for carrying 
out such 
impregnation ? 
What 
proportion 
of the sleepers 
are impregnated 
in these 
premises 
compared with 
those done 
in privately 
owned 
establishments ? 


30 % Railway 
workshops. 
70 % private 

establishments. 


No. 


100°, railway 
workshops. 


100°, railway 
workshops. 


100°, private 
establishments. 


100°, private 
establishments. 


Do you 
manufactt 
wood sleet 
in sawmi 

belongin 

to 
the railwa 


No longe 


» 


LLLAST, WELDING IN CONNECTION WITH THE PERMANENT WAY (continued). 


a 


Do you on site (on 
whe track) salvage any 
of the sleepers taken 
ap (planing, bushing)? 


Are used sleepers 
repaired in special 
workshops (shops for 
the recovery of sleep- 


What percentage 
of sleepers : 


Are wood sleepers 
laid on the track 
treated by painting 
them with waterproo- 
fing products and are 


in the wood 
In what _ propor- - es : cracks in t 
Fgh iene) PROP ers) 7 BS et ca pre filled up with protect- 
; do you re-use compared wit ive products ? 
on the line the total number 
after of sleepers 
their first service? taken up 
and 
found to be re-usable? 
ee nee ee ee | a ees eee 
No. No. 10% » No. 
» » » » » 
Yes. No. » No. No. 
YES: No. 50% 80 % No. 
100 % 
A few. Yes, since 1952. 70 % 10% No. 
Yes No » » No 
Yes No. » » No. 
No. No. 30% » Yes. 
y » » 
On site in the case of » ) 


sleepers on metal 
bridges. 


1092/124 


ADMINISTRATIONS 


BELGIUM and COLONY : 
‘SU Se: rare eee 


OTRACO ,. 


SPAIN : 
REN ECE. 


FRANCE, ALGERIA, TUNI- 
SIA, FRENCH UNION : 


SINCE. 


RAT OP: 


Algerian Railways 
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APPENDIX IV B. — PERMANENT WAY MATERIAL : SLEEPE 


Is the salvaging 
of wood sleepers 
Carried out < 

in railway 


owned shops? 
- in privately 
owned shops”? 


100 % 
Railway workshops 


In both 


Close to the place 
where they will 
be used 


Mobile groups and 
workshops. 


Do you repair 
metal sleepers by 
welding, by build- 
ing them up and 
welding parts of 
sleepers together end 
to end? 


that have 
broken apart are 
rewelded. Plates 
are inserted where 
missing. 


Plates 


No. 


No metal sleepers. 


Yes; electric weld- 
ing of cracks radi- 
ating round the 
opening. 

Sleepers that have 
warped are straight- 
ened. 


» 


Straightening. 
Occasionally a 

small 

welding. 


amount of 


——— ee 


ers 


How many 


No repairs. 


Up to 100°, 


When taking 
up the lines 
60 to 70%. 
When repairing 
the lines 
100°. 


100% 


re- 
usable metal sleep- 
do you get 
from repairing 100 
recovered sleepers ? 


Are metal sleeps 

repaired : 

— in railway own 
shops ? 

— at privately own 
factories ? 


Railway workshop: 
» 

Private factories. 
» 


Railway workshop: 
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ILLAST, WELDING IN CONNECTION WITH THE PERMANENT WAY (continued). 


Please insert in the following table the 
different types of ballast which you use 
and their proportion as a percentage. 


"What total period of service do you How many tons 

expect on the average from : of new ballast do 
you buy every year 
on the average per 
kilometre of line, 
i.e. according to 
the length of the 
system as deter- 


sdwood| softwood metal concrete Kind of 


“epers | sleepers sleepers sleepers sathed ender Asay? ballast 
~earson| 10 years | Unknown) Unknown] Ballast .... 96:38} ballast ..3.0- 6 10% Porphery 40/60 
‘in lines Ballast Ser BEA 4 sandstone or 
~earson| 10 years | Unknown Unknown] Gravel .... 5.4 t | Gravel ....... IFA limestone, slag. | 20/140 
ondary 
ines 
» » 30 years » About .... 75 t | Ballast broken stone. Quartzite | 40/60 
j | and limestone. 
years | 18 years » » About .... 120t | Ballast broken stone. | Hard limestone, | 30/80 
quartzite. 
| 
20 12 40 years 30 Ballast : Ballast broken stone: | Granite, porphery, | 20/60 
to ie d to renewals .. 29t 65% | quartzite, gneiss, ba- | 
) years | 15 years 50 years | maintenance 5.7 t salt, sandstone, dio- | 
allowed | fine gravel . 14.7 t | rite, ophite and lime- 
for | stone with a high 
according quality coefficient. 
to 
charac- Ballast slag.. 35 % — d° — | 20/40 
teristics Fine gravel | 
and broken stone 80 % 10/30 
traffic Finegravelslag 20 % | 10/25 
) Ballast .... 25t | Riverpebbles 80 % Porphery | 40/80 
a “ é Broken stone. 20 % and quartzite. 40/80 
D years | | 
| » 30 | 25 Ballast : 31.27t Broken stone, | Limestone, granite, | 40/50 
| > | 5 F 7 ) 
: ie / to to This amount tends Fine gravel | basalt, 15/30 
* | 40 years | 30 years | to decrease with | exceptionally river 
he case the generalisation aggregate. 
f cedar | of measured shovel | 
packing. 
| | 


Tarasian Railways 


Cameroons Railways . 


West African Railways . 


Madagascar Railways 


Moroccan Railways 


GREECE : 
Greek Railways 


Thessalian Railway . 


Franco-Ethiopian Railway . 


Mediterranean-Niger Rys. 


APPENDIX IV B. — PERMANENT WAY MATERIAL : SLEEPE 


hi 
i 
mo = ‘ 


No. 


Railway workshops. 


» 


Railway workshops. 


Railway workshops. 


In the yards. 


» 


Do you repair 
metal sleepers by 
weldmg. by build- 
mg them up and 
weldmg parts of 
sleepers together end 


By welding and 
buildmg up. 


Siraightenme 
of warped 
sleepers. 
Making 
ties for 
secondary 
Imes and pits. 


Straightening: 
cracked sleepers 
are thrown out. 


Straightening 
warped sleepers. 


No. 


No. 


Straightening 


by means of a press. 


» 


How many re- 
usable metal sleep- 
ers do you get 


from repairmg 100 
recovered sleepers ? 


20% 


100°, 


» 


» 


» 


Are metal sleepe 


repaired : 
— in railway owne 


shops ? 


— at privately owne 


factories ? 


Railway workshop: 


Railway workshops 


Railway workshops 


Railway workshops 


» 


None. 


Railway workshops 


» 


» 


» 


LAST, WELDING IN CONNECTION WITH THE PERMANENT WAY (continued). 


‘hat total period of service do you 
expect on the average from : 


How many tons 
of new ballast do 
you buy every year 
on the average per 


Please insert in the following table the 
different types of ballast which you use 
and their proportion as a percentage. 


kilometre of line, 
| i.e. according to 
; wu? A4ee the length of the ; x 
wood os \ieaiipe metal | concrete system as deter- Kind of See Screen 
pers | sleepers | sleepers | sleepers | mined under Asie ballast Size 
| 
40 years » Ballast : 0.03 t. Broken stone Limestone. 70/80 
old 
tracks 
60 
renewed 
tracks. 
to 5 60 » Ballast : 22.5 t. Broken stone. Hard limestone. 30/50 
years to | to 
hen 7 years | 80 years 
osoted 
to 
years 
‘hen 
non 
dsoted 
» » 40 years » None has been Broken stone . 100% | Cenerite and gneiss. 40/72 
bought for many 
years. 
» » 50 years No Ballast : 37 t. Broken stone . 100% Limestone and 30/60 
expe- sandstone. 
rience 
» | » | 50 years » Very variable. Broken stone . 100% Basalt. 20/40 
years | » 40 years » Ballast : 1.6 t. Broken stone. 87% Granite. 50/70 
Sands panes WA 
‘5 to » 50 years | 25 years Ballast : 9.1 %. Broken stone . 100% Quartzite. 30/70 
' years 
20 | 10 | » 15 None purchased; | Broken stone . 5% Limestone. 60/100 
to to to the spoil heaps of Gravel un- 10/20 
i years | 12 years 25 years | quarries are used screened.... 95% 
| for what |is needed 
| LS: t 
| ast : i 5 i 8/50 
) 12 years | 60 years | » Ballast : 15 t. Pebbles from torrents. Limestone. 
| i Broken stone. 30/70 
| 
to 10 y. | | Ballast : 13 t. Broken stone. Limestone. » 
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Is the salvaging 
of wood sleepers 


carried out : 
— in railway 


owned shops? 
— in privately 
owned shops? 


Do you repair 
metal sleepers by 
welding, by build- 
ing them up and 
welding parts of 
sleepers together end 
to end? 


How many 
usable metal sleep- 
ers do you _ get 
from repairing 100 
recovered sleepers ? 


Are metal sleet 

repaired : 

— in railway ow 
shops ? 

— at privately ow 
factories ? 


re- 


PpAT Ye 
Italian State Rys. (F.S.) 


LUXEMBURG : 
Luxemburg Railways . 


NETHERLANDS : 
Netherlands Railways. 


PORTUGAL and COLONIES: 


Portuguese Railways . 


SWITZERLAND : 
CIE. 


Rhaetian Railway 


SYRIA : 


Syrian Railways . 


Are not 
overhauled. 


On site. 


.| Railway workshops. 


Welding 
the 
chairs. 


Are repaired by 
electric arc weld- 
ing; flashbutt spark 
welding under con- 
sideration. 


No. 


Under consideration 


80 % 


None. 


» 


Private factories 


None. 


» 


Private factories 


» 
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ALLAST, WELDING IN CONNECTION WITH THE PERMANENT WAY (continued). 


Please insert in the following table the 


different types of ballast which you use and 
their proportion as a percentage 


What total period of service do you 
expect on the average from : 


How many tons 
of new ballast do 
you buy every year 
on the average per 


= kilometre of line, > 
i.e. according to | 
the length of th 
«rdwood , softwood metal concrete ni . oe kk ee Kind of Roek Screen 
leepers sleepers | sleepers _ sleepers mined under A.2.? ballast | Size 
2 years | 14 years | 50 years » Ballast : 90 t. Broken stone.. 90% | Limestone, lava, 
Gravel S223.) 1% | basalt. 30/60 
Fine gravel... 9% | Serpentine....... 30/60 
| Porphery, arena- | 
| ceous granite. 15/25 
(0 years | 20 years | 25 years » Ballast : 32 t. Ballaste.cme 65% Broken slag. 40/60 
Shotwevicast-. 35%, 5/15 
and 10/25 
"5 years | 25 years » » Ballast : 30 t. River pebbles . 80% » 10/55 
; : and 30/65 
Broken pebbles 11% 12/23 
Fine gravel... 9% 12/32 
» 14 years » » Purchases much » | Limestone. » 
reduced. 
30 years | » 60 years » Ballast : 55 t. Broken stone. | Sandstone, gneiss. 40/60 
: Will be reduced Fine gravel | and 20/40 
to 40 or 45 t. Porphery, limestone 
siliceous limestone. 15/30 
20 years | 10 years 50 years » » Rolled pebbles 100% Limestone. 30/70 
10 | 6 years | 50 years | » Ballast : 45.5 t. Broken stone. Basalt limestone. » 


APPENDIX IV B. — PERMANENT WAY MATERIAL : SLEEPER 


Do you use 
aluminothermic welding 
for welding your rails? 


Do you obtain longer rails = = : 
by end to end welding : 


ADMINISTRATIONS at newt enle? 
— of salvaged rails? Have you Do you 
special gangs employ 


of welders? | contractors ? 


BELGIUM and COLONY : 


Sal. CB, INeGw alls sei 2: Lk eee ee ee aaa Vex. Yeu 
Salvaged rails. . ..... . . 35m] Not permanently. 
Long rails for tunnels and metal 
bridges. 
OGRAEC OD ei scm tenet oe ies: Yes. No. 
SPAIN : 
IRAE INGE EE ee 3 SD yk Yes: 12 X 2 = 24 m (78.7 ft) during A gang is going Yes. 
renewals. to be trained. 
FRANCE, ALGERIA, TUNI- 
SIA, FRENCH UNION : 
So NECIRS GA SU ae a se Yes, by welding new or old 18 or 24 m Yes. Yes; 
(19.6 to 26.2 yards) rails end to end in 
order to make long rails up to 800 m 
(875 yards); 12 m rails are cut down to 
11 m (12 yards) and welded into 22 m 
(24 yards) lengths. 
10 7 ES) ase ae ti A Yes; new rails, in special cases No. xyes 
(bridges on ballast). 
Algerian Railways ...... Mes. No. Yes. 
GOsSGMRGL Wie eee ee Yes. Yes. No. 
Tunisian Railways ..... . Yes, only in the case of salvaged rails. Yes, No. 
Cameroons Railways... . . Yes, only in the case of salvaged rails. yes No. 


West African Railways... . Yes. YES: | No 


LLAST, WELDING IN CONNECTION WITH THE PERMANENT WAY (continued). 


Have you used 
electric butt welding? 


Have you 
your own 
sjuipment or butt 
welding rails 
electrically ? 


Do you have 
| such welding done 
in privately 
owned 
factories ? 


What other 
welding methods 
do you use 
for welding rails 
end to end 
(for example : 
gas welding, 


Sécheron welding) ? 


In what cases 
do you use 
these various types 
of welding? 


Up to what lengths 
do you weld rails 
as a general rule 

in the shops 
or on the site? 


0 ed 


Yes: No. 


welding machines 


None. » 
No. No 
es, No. 
in the Railway 
workshops. 
No. No. 
Pres. No. 
1 mobile welding | 
set. 
| 
| 
No. No 
| 
No. No 
No. No 
Welding No. 
by electrodes 
in the Railway 


workshops. 


Sécheron method 
now being 
introduced. 


None. 


None. 


None. 


Some trials of 
torch welding; 
results as good and 
more economical 
than electric weld- 
ing. 


None. 


None. 


None. 


None. 


No set rules. 


No rules. 


Aluminothermic welding 
in the shops and on the 
line; electric welding only 
in the shops. 


Welding not used 
as a general rule. 


» 


Station sidings and to 
connect rails of different 
sections. 


Aluminothermic welding 
on the open line and 
electric welding by elec- 
trodes in the shops. 


In the workshops : 
54 and 35 m. 
On the site : 
40 on M.L., and 
108 on S.L. 
45 m, 90 m, 300 m, 


24m and 36m 
Long rails in tunnels. 


Vary according to the types 
laid ; 22, 36,72 and 144 m 
(24, 39, 79 and 157 yards) 
in the case of rails intended 
to be made up into long 
lengths. 


Welding not used 
as a general rule. 


36 m and 72 m 
long rails in tunnels. 


BVA sane (OP >< alts} Coxe 2) 9< 14) 
40 m (4 x 10) 


20 m (2x 10) and 24 m (12 x 2) 
40 m (2 * 20) and 48 m (2 x 24) 
72 m in 1 100 m long rails. 


30 m rails of 20 kg and 27 kg 
36 m rails of 26 kg and 30 kg 
standard. 


16 m (8 X 2). Trial 91 m 
(9.14 old rails < 10) 
Two 1000 m long rails. 


APPENDIX IV B. — PERMANENT WAY MATERIAL : SLEEPI 
a 


Do you use 
aluminothermic welding 
for welding your rails? 


Do you obtain longer rails = a= es —— 
by end to end welding : 


ADMINISTRATIONS Giga cue 
of salvaged rails? Have you Do you 
special gangs employ 
of welders? contractors ? 


Franco-Ethiopian Railway. . . Yes, new rails. Yes. No. 


Madagascar Railways ... . » » » 


Moroccan Railways .... . No. Trials are going to start during 195 
in tunnels, by the undertaking. 
Mediterranean-Niger Rys. » » 
GREECE ; 
Greclka Rallwavs: a a eee Yes, salvaged rails. Yes. No. 


Thessalian Railway . 


ITALY : 

Italian State Rys. (F.S.) Yes, in the case Yes. 
of unimportant 
or difficult work. 


LUXEMBURG : 

Luxemburg Railways... . . Yes, salvaged rails. No. No. 
NETHERLANDS : 

Netherlands Railways. Yes No. 
PORTUGAL and COLONIES: 

Portuguese Railways... . . Yes, new No. No. 
SWITZERLAND : 

CaEay aay TE Sak es, BR ow Yes. No. Yess 

Rhaetian Railway No. | Yes 


SYRIA : 


Syrian Railways . $ 


LAST, WELDING IN CONNECTION WITH THE PERMANENT WAY (continued). 


Nene ere err A a a A PC A 


Have you used 
electric butt welding? What other 
welding methods 
= _— do you use 
for welding rails 

end to end 

(for example : 
gas welding, 
Sécheron welding) 


Up to what lengths 
do you weld rails 
as a general rule 
in the shops 
or on the site? 


In what cases 
do you use 
these various types 
of welding? 


Have you 
your own 
sjuipment or butt 
welding rails 
electrically ? 


Do you have 
such welding done 
in privately 
owned 
factories ? 


No. No. None. » » 
» »> » » » 
No. No. » » » 
»> » » »> » 
No. No. None » 12 m by welding short sal- } 
vaged rails together. 
» » » » » 

Yes. No. None. Aluminothermic welding | 48 m (4 x 12); 
in the stations close to the | 36 m (12 x 3 and 18 x 2); 
site: electric welding in | 44 m (11 x 4); 
the shops. 333) sont (CMY S< 5). 

No. No. Gas For building up the points 27 m on the site. 

and of switches and rail joints. 
electric welding. 

Yes. No. None. Aluminothermic welding | 30 m to 36 m in general. 
in the shops and on the Long rails on bridges. 
line; electric welding in 
the shops. 

Yes. » » » 36 m 

Yes. Yes. Sécheron method. | Aluminothermic and Sé- 36 m 
cheron welding on_ the 
line; electric welding in 
the shops. 

No. No. Sécheron method. » 24 m and 30 m 


» 


APPEN 


ee 


Nota. — For the definition of 
the classification of lines refer to 
Pants Vere Onl 


Belgian 
National 
Railways 


SJN.G.B. 


Otraco 


Spanish 
Railways 


ie ES NeE Be 


Catalan 
Railways 


French 
National 
Railways 


S.NGae 


ee) eee 


Maximum speeds authorised and 
actually run, differentiating be- 
tween steam traction , electric 
traction and railcars. 


Very important lines 


Important lines 


Average lines. 


Lines of little importance . 


Average number of men per 
kilometre of main line 
(M,. = men) 


Very important lines 

Important lines 

Average lines. 

Lines of little importance . 
Average size of the maintenance 
gangs and average length of the 
principal section (including 
switches) maintained by them. 

(M. = men) 

Very important lines 

Important lines 

Average lines. 

Lines of little importance 
Average hourly rate of pay 
of a platelayer (in U.S.A, dollars ) 
Average hourly cost of the 


same platelayer including all 
costs (in U.S.A. dollars).. 


(*) Family 
deducted 


allowance being 


120 km 
and 140 km 


100 km 
to 110 km 


90 km \ 


60 km 


70 km 


OM. 54 
0 M. 46 


0 M. 40 | 
1M. 4 
0 M. 32 | 


6to 18 M.: 
20 km 
Minimum: 6 M. 
for shovel 
packing 


0.50 0.046 


0.86 0.103 


Steam : 105 km 
railcar: 110 km 
Talgo train : 
110 km 
TAF train : 
120 km 
These speeds 
are 
actually 
limited 
to 100 km 
70 km 


1 M. 04 


0 M. 96 


DV 14 M.: 
16 km 

VU 9 M.: 
8 km 

8 M.; 


10 km 


50 km 


1 M. 39 
High number 
of men. 
Difficulty 
of obtaining 
permanent Staff. 


9 to 10 M.: 
LO to, Ti kn 


0.114 (*) 


120 km, 130 
140 km 
Electric 
traction. 


120 km 


120 km - 100 


80-50 kn 


0M. 63 
0M. 53 
OM. 44 


OM. 16 


8 to 10 M.- 1 


7 to 8 Mae 
6 to 8 M.; 2 


5 to 6 Mua 


0.378 (* 


0.750 


FRANCE 


France os ele : ; Wes 
utonome Algerian Gafsa Tunisian Cameroons oe 
FE. des Railways Railway Railways Railways African 
Transports Railways 
Parisiens 
{Steam.... 9S5Skm|{Steam... 55km 
| Railear... 110 km] | Railear.. 90km 
| SG | NG 
= km km 
: . Steam : Steam : 
St -.- 120m | Steam... - Diesel | 90 70 
km - 70 km ee ncn Rates en | 55 to 45km|{ 85 km 
ee ooneee os railcar | 100 | 100 Railcar : Railcar : 
60 to 50 km 80 km 
0 M. 79 0 M. 94 
OM. 24 OM. 44 0 M. 53 0 M. 45 0 M. 90 0 M. 94 
Division 
8M. 20 to 25 km 
| Saxton " [5 to 6 M. - 7to 8 km 
wa OM. 7 (Division shots Ke ha 68 eon, 18 to 11 Mis} 10to aaM. 
“5 7 : 
3 to 35 km 20 M. ae 16 to 26 km 10 km 10 km 
\ 41012 km 
0.45 Permanent staff : 0.137 ONL) 
ote Opes (9) 
Temporary : 
0.18 (*) 
0.49 0.93 Permanent staff : 0.154 0.20 
: 0.53 
Temporary : 


0.23 


Nota. — For the definition of 
the classification of lines refer to 
Part V, A, § 1. 


Maximum speeds authorised and 
actually run, differentiating  be- 
tween steam traction, electric 
traction and railcars. 


Very important lines 


Important lines 


Average lines. 


Lines of little importance . 


Average number of men per 
kilometre of main line 
(M. = men) 


Very important lines 

Important lines 

Average lines. 

Lines of little importance . 
Average size of the maintenance 
gangs and average length of the 
principal sections (including 
switches) maintained by them. 

(M. men) 

Very important lines 

Important lines 


Average lines. 


Lines of little importance 


Average hourly rate of pay 
of a platelaver (in U.S.A. dollars) 


Average hourly cost of the 
same platelayer including all 
costs (in U.S.A. dollars).. 


(*) Family 
deducted 


allowance _ being 


Franco- 


Ethio- Mada- Moroccan 
pian Sascar Railways 
; Railways 
Railway 
Autho- 
rised : fice : 
115 km 
115 km 
/Steam : Steam : 
30 to 45 km 
55 km 90 km 85 
Railcar : }/ Railcar : 
70 km 80 km 


0 M. 90 
0 M. 80 


0M. 93 | 0M. 84 0 M. 40 


8 to9M.- 10to 12 km 


8M. - 
9 to 14M. 6 M. 
12 km 10.4 km 
to 14 km | 26 M. |6to13M.-12to54km 
42.4 km 
0.087 0.061 (*) 0.50 (*) 
0.13 0.152 0.77 


In prac- 


105 km 


11 km 


APPENDIX 


Mediterranean Viet 


; Greel 
Niger Nam Raila 
Railways Railways 
ee 
2 
ss | 90 
\vaale | 90 
Autho- In 
rised practice 
_—s km_ km 90 km 
| steam 50 45 |At present NSE: 90 
\ railcar | 80 75 holy his latte: 190. 
OM. & 
OM. 62 1M.09 | OM. & 
{8 to9 
\9.2tol 
30 M.; |(8 to 9 
30 km 1|\9.2to 1 
26M. 41.4 km 
0.156 (*) | 0.134 
0.46 0.212 


ontinued ). 
Thes- Italian State Ne ther- Swiss 
Elian Railways Luxemburg Saar Portuguese Federal Rhaetian | Syrian 
Raailway ES. Railways Ralbicict Railways Railways Railway | Railways 
: GRE | 
Autho- In | 
ead __j weet 120 km 
= Steam : 80 to 90 km | 
| steam 120 110 Railcar : | 
Weaie 140 | 130 90 to 100 km 120 km 
Steam : 
{ steam 110 105 50 to 60 km Maximum : 
\ rail. | 130 | 120 Railear : ) 125 km 
60 to 70 km 120 km 
{ steam 100 95 
k 
\ railc. 120 110 Steam, diesel | ss 
railcars with { 100 | 
{ steam | 90 | 80 30 to 50 km 105 km | bogies 65 km | Autho- | 
\ raile. | 110 105 railcars with- | 6 rised : | 
| out bogies \ | 70 km | 
| in | 
practice | 
60 km 
1 M. 54 EMIT. 1M. 5 
maximum 
1 M. 26 1 M. 3 eM. 12 
0 M. 85 
0 M. 94 0M. 8 0 M. 99 Standard ganee? average 
0 M. 63 
OM. 88 0 M. 54 0 M. 54 | array! eae 0M. 5 0M. 63 | 0 M. 58 
0 M. 45 
8 M. 4; 
4.7 km 
ZS 20 Tee = 9 kaa track ||) 7_ M6; 
tO to + 2 apparatus 6.8 km 10 to 20 M. 
30 M. 25 km 38 km 
8 M. - 12.5 km track] 7.3 M.; average 
+ 3 apparatus 7.3 km 
( 14 to 17 M. 11 to 8 M.; 
6 M. - 12 km track} 6 M.; |) 35 to 42 km DiimIvine 
+ 9 apparatus 11.1 km | Sito: JaMae 29 km | 15.3 km 
13 to 11 km 
0.67 O31) 0.104 0.66 0.60 
1.20 0.43 0.148 0.98 0.72 
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APPENI 
CLA SIFICATI 


I, RESUME OF T 


ee 


De 
of the type of track in terms of : 
ADMINISTRATION val? Oe - % 
the kind 2 their max. 
of ae: number axle 
trains = (tonnage) | loads 
BELGIUM : 
ISHINI@. BS ss 
SPAIN : 
URNA IDNs ees Pe Aeireecky an cuere ot i) ack te » » » » 
(OWNAGE IROVINMORES 5 ER » » x 
FRANCE, ALGERIA, TUNISIA AND FRENCH 
UNION : 
SNE GEES |, 
GiELBS 3 
Via kee Taree ee oR ee ee ; in terms of the traffic 
PUR MAG IRGHAMEN, iy) SG) oe ee A : » : » 
Gafsa Railway 
Tunisian Railways . 
CaMmerKGOnS= RGUWAyS ony me eine ee nen en » » » » 
| 
WiesteAsRican RAW GNSe os 4 a nn) eee » | » » » 
| | 
5 | 
Franco-Ethiopian Railway. ........... » » » x 
| | (prepon- 
| 'derant fact 
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‘THE LINES. 


‘LIES RECEIVED 


pation 
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the number of men required for maintenance in 


terms of : 
Fhe kind : c 
- these their | max. 
of speed number | axle 
trains (tonnage) loads 


» » » » 
x | » » x 
x > 

od 


“he number of men depends on the amount of 
inspection and small maintenance jobs (all the 
jobs for which contractors are not called in). 

» » | » » 


| 


| 

| 

sn terms of the type of track and tolerances allowed 
for maintenance. 


| 

Number fixed at 1 man per km owing to the amount 
of clearing up to be done which represents 25, 
of the time. 

‘na terms of the traffic, varying from 1 man per km 
to 0.7 according to the importance of the traffic 
and type of permanent way. 

i man per km for actual maintenance, but may be 
3 men in the case of sections on particularly 
unstable ground. 


12% 
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ar a SRS SO PEE CR RRO SE RR SE SE TE tN EE EE RT RD 


Classification based on other considerations or 
observations 


3 groups according to the type of rail. 


No classification properly speaking, the different 
groups having different characteristics are the 
subject of special studies. 


Experimental regulations which take into account 
the traffic, the speeds and the loads allowed over 
a given section. 

36 kg rails on 1333 sleepers are replacing the 25 kg 
rails on 1 200 sleepers. 


3 categories from the point of view of the tolerances : 
~— |ines run over by railcars at 90 km/h with a large 
amount of heavy traffic; 
— lines run over by railcars at between 60 and 90 
km/h without much heavy traffic; 
— ines run over by railcars at 60 km/h without 
railcars and branch lines; 
Type of track determined by the Central Office of 
French Overseas Railways providing for rails of 
30 kg. 


RESUME 


1D 
of the type of track in terms of : 
Administration — ; 
the kind | their | their | max. 
of y number axle 
trains gi (tonnage) loads 


Be eS ee Ee eee 
Madagascar Railways 


Mediterranean-Niger Railways ......... Re-used material to be renewed with 46 kg rails « 
metal sleepers. 


Viet-Nam Railways 


GREBCE = 


Greek ‘Railways... ss 4 3) ss ss ss » « | Ui terms of the type of track and: the strength ora 
TMDOSSANGD: INGTON? 5 5 kb ee ee » » » » 


JATANIES? 2 
5S a 


LUXEMBURG : 


Luxemburg Railways 


NETHERLANDS : 
INCMAAMAN HOS ANCHINNOWS!. 5. pp . . » 
PORTUGAL : 


Portuguese Railways . 


SWITZERLAND : 
Cen 


Rhaetian Railway . Classified according to the layout of the line at 
the type of current (A.C., single phase or D.C.) 
SYRIA : | | 


Syrian Railways 


NE REPLIES RECEIVED (continued) 


Coenen EE EEE | 


mation 


the number of men required for maintenance 


in terms of Classification based on other considerations or 
- = — - ; observations 

the kind | their their max. 
of speed number | axle 
trains ; (tonnage) loads 

— gy ——E—— Ee El 

» » x < The classification also takes into account the layout 

and profile of the line together with the climate. 

* | The number of men varies from : 0.6 to 0.33 per km 


| : on main lines and from 0.2 to 0.10 on secondary lines. 
In terms of the amount of material to be replaced | No classification, operating conditions being the same 
which has reached the limit of wear and the general on all lines. 
condition of the line. 
| This classification is not systematically applied. 


| 


| 


— 2 categories : the main artery and the branch lines. 
» » » » 


ms The classification takes into account the characteristics } 
of construction of the line (layout, profile, tunnels), | 
the conditions of maintenance of the material and | 


ballast. 
| 

| | 

| | 

The number depends on the category of the line 
and the size of the sections. 
| | 
» » » » » 


With the exception of the large gangs the number 
of men is the same throughout and is varied according 
to requirements by the addition of casual labour. 


| 


i 


The number of men is based on experience without 
any systematic calculation. 
» » » » 


The number of men depends on the traffic increased 
if necessary by a few units on certain sections. 
| 


| | 


t 
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I. DETAILED INFORMATION SUPPLIED BY CERTAIN ADMINISTRATIONS. 


FRANCE (SN.CL.). 

Two classifications are made use of 

cording to the nature of the trains and the amount of traffic which 
ine the number of men and upon which the general maintenance 
oT 


ammes are based; 
ei terms of the kind of permanent way which dictates the conditions 


team locomotives run. 


The first classifies the lines into 4 categories 


Number of men 
per kilometre 
of single track line 


Daily 


tesco of li 
Category of line tonnage 


Category 1. — Limes with very heavy traffic of fast 
trains and important kilometric tonnage. 


Has 2 sub-categories 
i lines run over by a large number of express 
cee ee oes. Be ee A a ean 31 250 t 0.70 


gE ee, SA ea BP Sees beeen Regie 20 830 t 0.60 


Category 2. — Limes with a fairly large kilometric 
tonnage and run over by a certain number of fast 
ad Gxpress trains, = ~).-2 - 12 5 2+ we 16670 t 0.50 


- 


Category 3. — Limes with an average kilometric 
tonnage which can be run only by a few express 
trains and by stopping trains. 


Has 2 sub-categories 
3 A — lines rum over by express trains. ... . 13 890 t VU = 


not open for passenger traffic but with an important VU = 


0 

0 
3 B — limes run over by stopping trains or lines 

0 

Sectors Gets oo ca ae. sv eee ee 13 890 t DV 0 


Category 4. — Lines with only small traffic . 


Has 2 sub-categories 
4 A — lines run over by a few railcars or stopping 
passenger trains as well as goods traffic. ... 0.24 


4 B — lines without passenger traffic and only 
sum pus: ale. S&S eee Soe cla eee 0.16 


The second classifies the lines into 5 groups according to the type of permanent 
way (modulus of inertia of the rail and sleeper spacing). The steam engines and 
tenders are also classified into 5 groups according to the weight of the heaviest axle 
K PL?V2 


and factor of aggressiveness defined by the formula ——____ 
1000 E 
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The number of the group to which an engine belongs is the highest of that deriy- 
ing from columns 4 and 5. An engine can run at the speed V used in calculating the 
factor of aggressiveness on all lines whose category number is equal to or hiotie: 
than its own. . . 


Track ines 
No of the sl 
= eS 7 groups of - re ere i 
| ; ata ee maximum value of 
Type of track Value of — /I engines eee A - PLV2 
n 2 heaviest axle K —__ 
1000E 
1 2 3 4 5 
very ent 5. ales 100 to 140 1 17 tonnes 3 500 
Whe c 3° see 141 to 179 2 18 » 5 500 
average . . ..< & 180 to 235 3 20 » 9 300 
sirons’ ..< . Sea 236 to 350 4 21.6 » 15 500 
very strong ... more than 350 5 23 » 19 000 
I a z ' : 
— = modulus of inertia of the rail 
” when half worn, in mm. 0.5 to 0.6 with bogie 
K Ceefficient ’ 0.7 to 0.8 with bissel 
| = distance between centres 1 without bogie or bissel. 
of two sleepers, in metres. 
P = total weight of the engine. 
L = length excluding buffers. 
Y = maximum speed. 
E = overall wheelbase. 


MOROCCAN RAILWAYS (C.F.M.). 
The lines are divided into two categories to determine the kind of permanent way 
and number of men required. 


Number of men 
per kilometre of line 


SS ee 


Type of track 


Lines with high speed passenger or heavy 


goods. traflié 25) ee Ss 46 k rails on 1611 0.60 
to 1500 sleepers per km 
Othex: lines = sees es Gee 6 ee ee 36 k rails on 1500 0.33 


to 1300 sleepers per km 


SWISS FEDERAL RAILWAYS (C.F.F.). 
Lines classified into four categories. 


Type of track Number of men 


Main lines of the 18* category (lines run over The number of men 

at high speeds in the case of the through éy coaterial is not calculated as 
trains with a daily traffic of at least 10 000 T). a function of ccef- 
ficients but as the 
result of experience, 
being sufficient for 
maintenance, inspec- 
tion and other duties 


Main lines of the 24 category. Sock aiatental accord: 
secondary Ines of the 1** category. ing to the condition 
secondary lines of the 2°" category. At oniatt odnatecial. 
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APPENDIX VIL. 
RECORDING EQUIPMENT. 
1. Special coaches. 
Two types of special coaches are used for 
recording the position of the rails 


l) The Mauzin coach with 8 pairs of 


wheels (fig. 1) which gives 7 full scale 
records (fig. 2) independently of the speed 
of running of the coach which can record 
even when attached to the fastest trains. 


This coach is used by the S.N.C.F., the 


Belgian and Luxemburg Rys. 


Fig. 


a) Mauzin coach. 


General view. 


My Ato lle Pe RD 


b) Mauzin. coach. — Interior view. 
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Sect ee a 


(continued). 


fa 
o 


Fig. 
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2) The Amsler coach, the diagram of which is given in fig. 4 and a recording on 
a reduced scale in fig. 5. 


The records must be made at a speed of 60 km (37 miles) /h maximum. 
This coach is used by the Swiss Federal Railways. 


Legende-Legende - 

1 —— Geschwindigkeit km/h. Vitesse km/h 

2 —— GeleisekrOmmung Courbure de la vo 
3 —-— Oberhdhung. Surdlévation 

4 ------ Spurweite. Ecartement de|a voie 

5 ——-Rollbewegung Roulis de la caisse 
6 
f 
8 


>) Kreisel 
~/ Gyroscone 


—-— Unebenneiten, Schiene links. Inegalités, rail de gauche 
—-— Unebenheiten, Khiene rechts Inegalités,rail de droite 
——— 1,3 od. 6- SekuNdenschreiber. Style inscr. les 1,346 sec 
3 Minutenschreiber Style inscr les minutes 
1 +~—— Km-Yandere Marken Style inscr les Km et autres signaux 
1) —— Reseryeschreiber Style de réserve 


588/CFF zew/TA 


Aufzeichnung der _Relativbewegungen . Schema. 


Enregistrement des mouvements relatifs. Schema. 
Bern, 22. Dez. 1931. M2 5416. ‘ 


Fig. 4. — Amsler coach. — Diagram. 


——s 
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Sst ee a —— Pl I — — == S. + = mt anne! \ 
Km. hm, 
ile de gauche 
; : Fad tala ateiels Sai 
COURBURE 
, pitta alata, ees 
file de droite 
DEVERS ea Pee 
~ls4 ae ae a 
ECARTEMENT oe 
2 See owe 
1:1 = 
file de gauche 
HAUTEUR REL. DES 
JOINTS 


file de droite 

j 5 i 
a —<——£ — a 

s m.,hm, gares ete... = : 

2 F 

Fig. 5. - 


— 
LS) 


rather mephletiar  abrHC a 


: 


Amsler record (reduction 1/3). 
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Il. Hallade equipment. 

The Hallade equipment records the reac- 
tions of the coach ; variations in accelera- 
tion and rolling, effects of the cant and 
centrifugal force combined, vertical blows 
and oscillations (fig. 6). 
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This apparatus may be installed either in 
ordinary coaches, or better in railway ser- 
vice coaches, which allows, by comparing 
several successive recordings, the elimina- 
tion to a certain extent of the factors relat- 
ing to the suspension of the coach. 


Style 1. Reperage des PA et oes _, ihe Zy Say Hee ? 
points smgulers 

Stule 2. Vortahons de vitesse et ea ; 

Yy 2 IRATE OD mre Aran ballaye arian Myrna Wms Wiha i Van bey) pre Lag ti Ma) Hea hal 

Su vagen 
Lf fe per ae po irene, fae er ee ee eee, eee: oe Non PO gn 

Style3 Effleés ay aevers combines p ye non fy nwte y Wry i yy yaa 
ola free centrsfuge el —> VO" ™ wr 


ava mouvemenks labteraux 


Sty led Secousses etosuW/ol ons 
vertico/es 


Hi gh Whey yas i 


Fig, 6. 


The Hallade equipment is used by the S.N.C.F., 
Madagascar, 


can, Franco-Ethiopian, 


hy Hany dg 


Moroccan an 


IE ZZ1 machine. 


i | 
i 1g : ‘ { 
at Pao i om I a pret Hb A 
H . | . yi 


— Hallade record. 


West Afri- 


Cameroons, 
Railways. 


Algerian, 
Italian 


FO ay 


— General view. 
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Ill. Light machines. The Italian Rys. use the IEZZI (fig. 7 
and 8) and POLLAK machines which show 
directly irregularities and variations in the 
gauge and record them (fig. 9). 


Three Administrations sent us details of 
the machines used by them. 


IEZZI machine. — Detail. 


Fig. 8 — 


coca thekBeoramsconsmnoranroer PHOT ANMTVYORTHAOrTNMTMORBAOrAMTMORDBAOTNNATMONDHAO 


Repérage PK = 


et points singuliers 


PAL 
~ 2 4 a 2 5 
Ecartements int RD DIES NN ANY NAL LIAN NAL AN GAN I NALA pat 
es eo ° ° c 
RELEVE 
bEZZI 


1s0 
150 
iso 
180 


400 
100 
100 
100 
ton 


( 
§ 
4 

100 

100 

100 

00 

100 

100 


1s0 


z z 3 g g & 2 


& & & 

= 2 3 
s 3 & & B is Be 2 
Oévers Se as 2 2 eee OS oe 
6 


Fig. 9. — IEZZI record. 


The S.N.C.F. report the designing of a 
light machine which is hauled by a trolley 
and records full scale, together with a direct 


The West African Rys. state that they will 
use as from 1953 a MATISA trolley which 


will give a direct reading and a recording 


of the level, gauge and curvature. 


13* 


reading any irregularities, superelevation, 
longitudinal levels and the gauge. 
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_Aanexe MIL 


41. Determination par lenregistrement de la zone a 


Enregistrement Mauzin 
avant revision 
Eearcoments 44 ately ye riba ayia bah Alte ylang igen 


Nn 
’ — 
38 Pertre Sevant subir une correction oes ecartements ¥ SF 


2. Determination apres prospection sur place de 
Remplacement de traverses T 1 il a ea | mH 


— 


| 
Chevillage 1 rar ar Wn | 
ro Tt mo TT 


Retaille d'epaulements —— Taw a 
Ublisation du jeu dans les sclles = t 


| 


longueurs devores et joints 7 wor va nea ul we3 
1.442 4 


Ecartements 
jhavant eS 
intervention 


Ecartements 
apres , 
intervention 
A 4 a itotae 
Enregis rement auvzin a & > ' 
apres révision. Poh Controle @ores exe ution. 37 
BReplan 
Annexe VIIT = appendix VIII, — Enregistrement Mauzin avant révision = Mauzin record be 
ecartements = 1 - determination of the section over which the gauge has to be corrected by re 
needs correcting. — 2 - Détermination aprés prospection sur place des travaux élémentaires ( 
kil. 38.030 to kil, 37.342). — Remplacement de traverses = replacement of sleepers. — Chevil 
= utilisation of play in sole plates. — Longueurs de voies et joints = length of tracks and 


after overhaul, — Enregistrement Mauzin aprés révision = Mauzin record after the overhaul 
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Des 2 
e/ementaires (Etude du Kil. 38.030 ov Kil. 37.342) 
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ach terms: 

arhaul, — 1 - Détermination par Venregistrement de la zone devant faire Vobjet d’une révision des 

deartements = gauge. — Partie devant subir une correction des écartements = section where the gauge 
— 2- determination of the elementary work on site by inspection (study from 


, 38.030 au_kil. 37.342) site. 
gging. — Retaille d’epaulements = yrecutting bearing surfaces. — Utilisation di d 
‘cartements avant intervention = gauge before overhaul, — Ecartements apres intervention = gauge 


checking the way the work has been done. 


du jeu dans les selles 


ntroéle aprés exécution = 


ppmert ene 


ANALYTICAL TABLE OF ARTICLES 


ARRANGED ACCORDING TO THE DECIMAL CLASSIFICATION 


(1953) 


3. SOCIOLOGY IN GENERAL. 
a1. STATISTICS. 
3 .656. Railway transport statistics. 


Schweizerische Verkehrsstatistik, 1951 (Swiss transport. statistics, 1951) (New Book) 


38. COMMERCE. COMMUNICATIONS. 


385. RAILWAYS FROM A GENERAL, ECONOMIC AND FINANCIAL POINT 
OF VIEW. 


Facts and Figures about British Railways (New Publication) 


385 (02. Railway handbooks, treatises, ete. 
Directory of Railway Officials and Year Book, 1953-1954 (New Book) 


385 (05. Periodicals. 
Archiv fiir Eisenbahntechnik (Railway technical archives) (New Book ) 


385 (06. Societies, associations, scientific congresses. 
385 (06 .111. International Railway Congress Association. Official documents. 


OFFICIAL INFORMATION ISSUED BY THE PERMANENT COMMISSION 
OF THE INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 
List of questions for discussion at the XVIth Session (London, 1954), with the names 
of the Reporters . bah pate Mic eine Cue Ren Shah fy ae Ot 

OFFICIAL INFORMATION, ISSUED BY THE PERMANENT COMMISSION 
OF THE INTERNATIONAL RAILWAY CONGRESS ASSOCIATION. 
Meeting held by the Permanent Commission in Brussels, on the !7th January 1953, 
Appendix : List of Members of the Permanent Commission (17th January 1953) . 


385 (08. Annual reports of railway companies and administrations. 

Malayan Railway Administration oe ot for the year 1951, uy J.O. SANDERS. (New 
Publication) ee eee gia er aah 3% jes Ae aI SS 

Red Nacional de los Ferrocarriles Espanoles. — Memoria del Consejo de Administration. 
Ejercicio 1951 (Spanish National Railways. — Report of the Administrative Council for 
the year 1951) (New Publication ) tna en Se ae we 


385 (09. History, description of railways, etc. 
Chemins de fer 1952 (The Railways 1952). A ‘oun patee™ nares by « Science 
et Vie » (New Publication) . : Rea ; 


Was weisst Du von den Bundesbahnen ? (Wheat do you know about the Federal Railways), 
by Dr. F. KARNER. (New Publication) rate ae er eta. 


Central Railway Centenary Celebrations in Bombay, 16th RAC 
Indian Railways, 1853-1953, by F.C. BADHWAR. 
World Railways 1952-1953. (New Book) . 


1953 


14 


Month. 


August 


March 


November 


February 


January 


April 


March 


January 


» 
July 
» 


August 


| Pages 


531 


934 


126 


53 


Isl 


414 
417 
§30 


385 (09. 2. Obituary notices. 
Rafael BENJUMEA BURIN 
Auguste MARGUERAT 
Gustaf DAHLBECK . 


385 .1. Railways from a financial point of view. 
385 .11. Cost of construction and revenue derived. 


385 .113, Result of working. Expenditure. Gross and net earnings. Ratio of 
expenditure to earnings. 


The administration of the Cameroun Railways, Review by the Management. — Year 1951 
(New Publication) 


Activité et preductivité de la S.N.C.F. en 1952 (The activities and productivity of the S.N.C.F. 
in 1952) (New Publication) ae ee ere oe ree meee Se or 


385 .3. State control over railways. 


History and methods of Government regulation of Railway safety in Great Britain, by 
Brig. C.A. LANGLEY . 


385 .4. Internal administrative organisation of railways. 


Determination of the principles of geographical and functional organisation of a railway 
system. Simplification and retrenchment of the administration of railways. (Question 
8, 16th Congress.) 

Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
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The Central Staff Records Office of the S.N.C.F., by R. PARES and A. RENAULT . 


Modernisation of the methods to be adopted for recruiting the staff in number and quali- 
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Convegno sulla Difesa del Suodo e le Sistemazioni fluviali e montane (Congress of Soil 
Conservation and the Management of water courses and mountains) 


62. ENGINEERING. 


/ 621. MECHANICAL AND ELECTRICAL ENGINEERING. 


621 .1. Steam engineering. 


621 .13. Locomotive engines. 

621 .13. (02 General treatises. 

La locomotive 4 vapeur (The steam locomotive), by André CHAPELON (New Book) 
Henschel-Lokomotiy Taschenbuch (Henschel pocket locomotive book) (New Book) . 


Cours d’Exploitation des Chemins de fer. Tome IV : Traction a vapeur, Traction électrique, 
Traction Diesel, Freinage (Railway Operating Course. Volume IV : Steam Traction, 
Electric Traction, Diesel Traction, Brakes). — Second edition, by U. LAMALLE 
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621 .135 .4. Lateral play on curves. Bogies. Bissell bogies. 


Wear of rails on curves : a) running effects of locomotives and motor coaches with motor 
bogies, 5) characteristics of track-laying on curve and details of the rolling stock liable 
to cause premature wear of the rails, c) results of the investigations made and proposed 
remedies. Use of rail-lubrication processes. (Question 10, 16th Congress.). : 
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New Zealand, Norway, Pakistan, South Africa, Sweden and the United Kingdom 
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621 .337. Driving components. 
Individual axle drive. — Mechanical systems used on electric locomotives and motor Ce 
with an indication of the results obtained in service on railways of all kinds (fo be 


continued), by Adolphe-M. HUG 


621 .392. Welding. 
A new railway bridge constructed in welded steel, by M. FREI 


621 .4. Air, gas and oil engines. 
621 .43. Ignited-gas engines. Internal combustion engines. 


621 .431. General. 

621 .431 .7. Various applications. 

621 .431 .72. Railway traction. 

Dieselisation of the West Clare Railway, by J.J. JOHNSTON . 


621 .438. Gas turbines. 
What the Union Pacific gas turbines have been doing . 
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Use of carbide tools for turning of wagon wheel sets, by J. OLSON . 
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Special track design gives needed clearance in St. Clair tunnel . 
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The corrugated bush in concrete sleepers and the retention of tightness in the rail fastening: 
Position towards the end of the year 1951, by Br. NEUMANN . 
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A locomotive rail-stress index, by C.W. CLARKE 
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Wear of rails on curves : a) running effects of locomotives and motor coaches with motor 
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What are the present tendencies relating to the organization of the maintenance of the 
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Het Concentratie-Verschijnsel in het binnenlandse Vervoerwezen (The phenomenon of 
concentration in inland transport), by J.P.B. TISSOT VAN PATOT (New Book) 
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Organization of traffic departments, by W.J. KELLY ........ 
Traffic control method on British Railways, by R.L.E. LAWRENCE . 


656 .21. Station working. 
Station working and equipment on British Railways, by E.K. WHITTINGHAM. 
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Cross-channel services of British Railways, by A.L. PEPPER. . 


656 .212. Goods station arrangements. 
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656 .22. Trains. 
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by D.S. ZIVKOVIC =e 


656 .225 Goods services. Grouping. 
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656 257. Combined working of signals and points. 

4. Remote operating of signal boxes : technical realizations, working orders. B. Electric 
working and control devices for hinged and « flexible » points and switches. Control 
of accidental trailing of the switch blade. (Question 6, 16th Congress) 
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Wear of rails on curves : a) running effects of locomotives and motor coaches with 
motor bogies, 5) characteristics of track-laying on curve and details of the rolling stock 
liable to cause premature wear of the rails, c) results of the investigations made and 
proposed remedies. Use of rail-lubrication processes. (Question 10, 16th Congress.) 
Report (Austria, Belgium and Colony, Bulgaria, Czechoslovakia, France and French 
Union, Germany, Greece, Hungary, Italy, Luxemburg, Netherlands, Poland, Portugal 
and Colonies, Rumania, Spain, Switzerland, Syria, Turkey and Yugoslavia), by 
L. RIPERT . 


a) Remote operating of signal boxes : technical realizations, working orders. b) Electric 
working and control devices for hinged and « flexible » points and switches. Control 
of accidental trailing of the switch blade. (Question 6, 16th Congress.) Report (Be/gium 
and Colony, France and French Union, Greece, Italy, Luxemburg, Netherlands, Portugal 
and Colonies, Spain, Switzerland, Syria and Turkey), by J. NoGuEs 
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international relations the United Kingdom is responsible), by T.S. Pick . 
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a) Remote operating of signal boxes : technical realizations, working orders. b) Electric 
working and control devices for hinged and « flexible » points and switches. Control 
of accidental trailing of the switchblade. (Question 6, 16th. Congress.) Report (Austria, 
Bulgaria, Czechoslovakia, Germany, Hungary, Poland, Rumania and Yugoslavia), 
by Prof. A. DOBMAIER . 
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Modernisation of station buildings and methods employed in financing modernisation 
projects. Standardisation of unit construction applied to railway buildings. (Question 2, 
16th Congress.) Report (Austria, Belgium and Colony, Bulgaria, Czechoslovakia, France 
and French Union, Germany, Greece, Hungary, Italy, Luxemburg, Netherlands, Poland, 
Portugal and Colonies, Rumania, Spain, Switzerland, Syria, Turkey and Yugoslavia), 
by José Chedas BOGARIM . 


Determination of the principles of geographical and functional organisation of a railway 
system, Simplification and retrenchment of the administration of railways. (Question 8, 
16th Congress.) Report (Austria, Belgium and Colony, Bulgaria, Czechoslovakia, France 
and French Union, Germany, Greece, Hungary, Italy, Luxemburg, Netherlands, Poland, 
Portugal and Colonies, Rumania, Spain, Switzerland, Syria, Turkey and Yugoslavia), 
by R. DUGAS 


Modernisation of the methods to be adopted for recruiting the staff in number and quali- 
fication. Harmonious renewal of the various ranks, indispensable reserye lists, ratio 
of the permanent and temporary staff. Part played by the medical service in the recruiting. 
(Question 7, 16th Congress.), Supplement to the Report by F. LEMASS . 


What are the present tendencies relating to the organization of the maintenance of the 
permanent way : methods of determination of the works to be done and in particular, 
possibilities of the use of detecting-recording coaches; planning of the works, effects of 
mechanization; importance of the side-tracks for the movement of the gangs and the 
mechanical devices. Economic and financial aspect. (Question 1, 16th Congress.) 
Report (Belgium and Colony, France and French Union, Greece, Italy, Luxemburg, 
Netherlands, Portugal and Colonies, Switzerland, Syria and Turkey), by C. FEYRABEND 
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fhe 64 LOCOMOTIVES 


(built by The Vulcan Foundry Ltd) 


for the 


IRANIAN STATE RAILWAYS 


are fitted with 


AUTOMATIC AIR BRAKE EQUIPMENT 
with 
INDEPENDENT LOCOMOTIVE BRAKE 


These 2-10-2 Locomotives with double bogie tender, of entirely new design, were 
built to deal with trains of 600 tonnes (592 tons) on a gradenof 1:5 7;mOh 
300 tonnes (296 tons) on a grade of 2°8 , where curves occur of 220 m. (722 ft. radius). 


The Westinghouse brake equipment includes a 7 in. cross compound 
steam-driven air compressor unit type T.2, automatic driver’s brake 
valve type H.7, independent driver’s brake valve No. 17 and triple 


valve type Lu.L. 


WESTINGHOUSE BRAKE & SIGNAL COMPANY LTD 
82 York Way, King’s Cross, London N.1., England 


LA BRUGEOISE 
ET NICAISE & DELCUVE 


RIMEF ED LIAB DEI, GO Repos: 


Steel-works, Forges and Engineering Works 
Head-Office and General Direction at 
St-Michel near Bruges 
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AND FIXED EQUIPMENT FOR 
RAILWAYS AND TRAMWAYS 
BRIDGES, FRAMEWORKS, TANKS, GAS-HOLDERS AND ALL 
STEEL CONSTRUCTIONS RIVETED AND WELDED 
S 


WHEEL SETS — “STEEL CASTINGS == IRON SFOUNDR y 
SPRINGS 
M$ 


RAILWAY MATERIALS 


Rails are made at Workington by the acid Bessemer Process, of which 
the long-wearing properties have long been appreciated by railway 
engineers in many countries. The Workington plant also manufac- 
tures fishplates, soleplates and steel sleepers. 


Our Steel Peech & Tozer works produces railway tyres, which can 
also be supplied in heat-treated form, disc wheel centres and solid 
wheels; carriage, wagon and locomotive axles and laminated springs. 
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